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INTKODUCTION. 



The Desmicls, to which this volume is demoted, constitute 
the first ' family of the Zygophycea?,* or, according to some, 
form a distinct section of the Conjugate, closely allied to the 
Zyguemacece. 

The configuration of the cells is multiform, from the single 
cylindrical and spindle-shaped, to those with most complicate but 
symmetrical, lobate, or dentate outlines, whilst each species 
retains always its characteristic form. In most cases each cell 
is divided into two equal and symmetrical halves by a cross 
constriction, which is either a shallow groove or a deep and 
narrow incision, so deep as to convey to some observers the im- 
pression that each cell consisted of a pair of closely united 
bodies of equal dimensions. These cells live separate from each 
other, and are free, or else are united end to end in a filament, 
whilst each cell retains its own individuality. They are sur- 
rounded by a cellulose membrane, which, in some case's, must 
contain considerable inorganic matter, since, when calcined 
carefully, the remains still retain their original form. As 
Ralfsf long ago intimated, "all the Desmidiere are gelatinous. 
In some, the mucus is condensed into a distinct and well-defined 
byaline sheath or covering, as in Dtsmidium cylindricum and 
Staurastrum tiunidum ; in others it is more attenuated, and the 
fact that it forms a covering is discerned only by its preventing 
the contact of the coloured culls. In general, its quantity is 
merely sufficient to hold the fronds together in a kiiul of tilmy 

* See Cooke, " Fresh Water Alga-,'' p. 74. 
f Ralfs, "British Desmidieas," p. 15. 
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cloud, which is dispersed by the slightest touch. When they 
are left exposed by the evaporation of the water, this mucus 
becomes denser, and is apparently secreted in larger quantities to 
protect them from, the effects of drought. I have observed 
more especially that Tt'tmemorus gi-an ulatus and Peniiun Bn'lis- 
so nii, under such circumstances, form a distinct mucous 
stratum." With the exception of Sphcerozosma the side walls 
only of the cells united in rows, or chains, are surrounded by 
mucus, so long as they remain connected, but, when they 
become free, the flat ends also secrete mucus. 

A delicate primordial membrane, intimately joined to the 
cellulose membrane, surrounds the cell-contents. It appears 
lu most cases to be simply a homogeneous transparent cuticle, 
rich in nitrogen, and generally bears a plasma stratum of n fine 
granular appearance, which is deposited on its inner wall. Tu 
this plasma stratum earlier observers noticed a visible move- 
ment, through the locomotion of the grannies, sometimes 
called rotation or circulation. De Bary, whom we have followed 
rather closely in this Introduction," has applied himself to tho 
investigation of these movements, which, he says, are found to a 
most astonishing extent, particularly in Olostermm Imula and 
Tetmemorus granulates, when the cells are in very brisk ve-cta- 
tion and division. He says,* The small granules of the stratum 
are impelled very quickly in numerous small streamlets to and 
fro These glide in constant change, sometimes from the middle 
of the cell to the end, at other times in the reverse direction, 
irregularly ghding by one another, and by those granules which 
are at rest. At one margin of the semi-cell we find a stream 
going to the cell end, at the other one going from the end to tho 

to h!t 'otV / TT a * fil ' St Sight t0 be a rotetion """'Eons 
to that otChara cells, but we see by constant observation thaUhe 

movement 1S always transposed in different directions. Where 
e plasma 1S ]Iected iu ^ ^ o 
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points, and again retreats. Whether, therefore, the change in 
the direction of the streams is, in fact, as irregular as it appears 
at first sight to be, or whether, on the contrary, one does not 
follow the other in regular progress aronncl the whole circum- 
ference of the cell, has hitherto not been decided, on account of 
the opacity of the chlorophyll contents." The existence of 
internal cilia, as maintained by Osborne, is denied, and the 
appearances accounted for as optical illusions. 

All the Desmids are tinted green by chlorophyll, and the 
colouring matter is confined to bodies of regular form, such 
special form and structure being very often characteristic of 
separate genera or species. In some species the endochrome is 
accumulated in parietal bands, and in Spirotcenia and Geni- 
cularia the elongated ribbons are arranged spirally as in 
Spiroqyra. Mr. Archer was the first to point ont that in 
Xantliidiwn the endochrome forms in each segment four parietal 
quarters rather than bands, these interrupted or separated by 
as many narrow, nearly straight vacancies running down the 
centre of each front, and each lateral aspect of the segment. 
In Mesotcenium the simple laminated endochrome either runs 
directly through the longitudinal axis of the cell, or sometimes 
slightly concentrically, as a sharply-defined chlorophyll plate. 
In most species of Staiirastrnm the endochrome is arranged in 
plates radiating from a common centre, so that in an end view 
it presents a more or less perfectly stellate appearance. 

The elongated middle band in the cells of Closterium and 
Penium generally exhibit several starch granules arranged in 
one long row, very exceptionally only one. In other genera 
the starch granules are fewer, and more irregularly disposed. 
In rare cases starch granules of determined shape and structure 
are not to be seen, but the application of iodine will usually 
detect the amorphous starch which permeates the chlorophyll. 

The spaces which remain free between the chlorophyll and 
the wall plasma are filled with a watery fluid. Within this 
fluid are suspended in plenty a great number of incomuien- 
surably small dancing granules in lively molecular motion. 
Under this head come the vesicular spaces so often mentioned, 
as found in the ends of Closterium. These terminal vacuoles 
are often spherical, or half oval in shape, containing either a 
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few or a great number of dancing granules. If we isolate the 
separate granules while we crush a cell, they clearly show that 
they have the form of a very small rhomboidal tablet, with sharp 
corners and angles. They remain unchanged by burning, or by 
treatment with concentrated acids and cold alkali. At all 
events, they answer to inorganic bodies, and are probably small 
crystals of gypsum, but, on account of their excessive minute- 
ness, the accuracy of this suggestion cannot be tested by closer 
analysis. Other small granules in the cell fluids of Cosmarium 
totrytis (and perhaps of other species) have a different composi- 
tion, for they will dissolve readily in reagents, and are destroyed 
by burning, but are insoluble in alcohol. 

The increase of cells in the Desmids by ordinary cell division 
is by no means uncommon, and may be seen illustrated on 
several of the plates (PI. XXXV., f. 5, c d; PL XLVL, f. 2, 
b; PI. XLVIL, f. 4, e; PI. L., f. 9, e). The process has 
been so often observed and described that it need not be 
repeated here. It does not differ in its chief characteristics 
from the similar process in other Alga?. The isthmus, or con- 
necting tube, between the two semi-cells elongates, a hyaline 
lobe is formed at each retreating base, connate at the convex 
extremity. These lobes continue to grow in size, becoming 
coloured, and by degrees attain the form and dimensions of the 
original semi-cells ; meanwhile the old segments are pushed 
farther and farther apart, until at length separation takes place 
between the two new semi-cells, and two individuals are free, 
each with one old semi-cell and one new semi-cell, or daughter 
cell, combined to form a complete individual. 

As to the movements of Desmids very little can be added to 
what has been stated by Ralfs,* for De Bary confesses that he 
has nothing of importance to contribute, but that all conclusions 
as to their animal or vegetable nature must be considered in 
abeyance. Meanwhile, no one doubts of their truly vegetable 
nature. Braunf only confirmed Ralfs. Alluding to Peninin 
curium he says, " The plant here named is remarkable for 
exhibiting the peculiar movement of the Desmidiacetu more 
regularly, and more actively, than the other members of the 

* Falfs, i: DesniidietB," p. 20. 

' Hraun, " Rejuvenescence," p. 203, nofe. 
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family, a motion very different from that of the Diatoniacese. It 
is a remarkable sight to behold all the individuals in a dish of 
water in a short time tarn their long axes to the light, and 
thus arrange themselves in beautiful streaks in the gelatinous 
mass. Observation with the microscope shows that -it is the 
younger half of the cell which here turns towards the light." 

With this exception hardly any attention has been paid to 
the influence of light on the movements of Desmids. Stahl 
recently made some experiments in this direction,* chiefly with 
Closteriutn monilifcrum, which he enclosed in glass tubes, 
changing the direction of the light by means of mirrors. It 
soon became evident that the direction of the light exercised a 
material influence on the position of the longer axis of the cell, 
this axis having a tendency to place itself in the direction of 
the rays of light, and that there is also a polarity between the 
two halves of the cell, in consequence of which one is attracted 
towards, and the other driven away from the source of light. 
The direction is subject to alternations, in consequence of which 
the cell is continually shifting its position through an angle of 
180, presenting each end alternately to the light. In one 
experiment, at a temperature of 83 C., the time occupied by 
this reversal of posi*i nn " 70C fi-nm oiv f~ n ;i.j- ,:.,j..- 

another, where the t. r 

thirty-five minutes. In addition to this rever.-siu uiicuv 

a slow movement of the individual along the bottom in the 
direction of the source of light. When the light is very intense 
the conditions are reversed, and the cell places itself with its 
longer axis at right angles to the direction of the light. Dr. 
Gobel has made similar experiments on Micrasterias rota t a, 
which was found to place itself with the plane of its disk at right 
angles to the direction of the rays of light. The direction of 
the chlorophyll band varies with that of. the incident light. f 

The conjugation of Desmids and formation of the zygospore 
is very similar in all species. The cells lie surrounded by loose 
mid indistinctly circumscribed mucus in pairs together, always 
crossed in S'taurastrwn, and parallel in C'losterium. In Closterium 
limit la the concave sides are turned towards each other ; in 

* " Vei-h., Physical Med. Gesell. Wurzbiirg," xiv. (1SSO), p. 24. 
f " Journal of Royal Micros. Society," iii. (1880), pp. 318. 
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other species parallel or crossing each other in different 
Out of the contiguous sides each cell projects a short cylindrical 
" copulation process," rounded at the ends. Each advances to- 
wards the other until they meet and coalesce. In some species 
the process emerges in the first instance from a gaping fissure 
in the original cell wall ; in others there is no cracking of the 
cell or cross fissure of the membrane. The " copulation pro- 
cesses " are in all cases surrounded by a tender membrane ; at 
the free end the membrane is thicker. The contents of the 
" process " consist of a colourless plasma of watery fluidity, in 
which separate granules are suspended. 

Both " copulation processes " swell, apparently at the same 
time, into wide bladders, of which one quickly attains a semi- 
circular form, touching the other inwardly with a flat surface. 
The parting wall which separates them is immediately dissipated. 
The primordial membranes are melted into one, and a continually 
swelling middle space is formed, uniting the two cells. At this 
time the primordial membrane has been loosened from the cell 
membrane of the four half-cells, and gradually retreats towards 
the middle. At the first, only protoplasm and colourless fluid 
pass over from the old cells into the middle space, then follow 
the cell-kernels from both sides ; and, lastly, the chlorophyll, 
with the last ends of the primordial utricle. In the cases 
observed by De Bary there elapsed 15, 20 to -10 minutes from 
the first swelling of the processes until the complete absorption 
of the primordial membrane from the four half-cells. 

From this point forward there are slight variations, in 
different species, in the development of the zygospore from the 
swollen central space lying between the old semi-cells. In 
Cosmarimn lotrijtis the middle space is, during its swelling, sur- 
rounded by a tolerably thick, but uncommonly tender, mem- 
brane, having the appearance of a homogeneous gelatinous 
wall. Inside the mucous bladder, which is continually be- 
coming paler, the primordial membrane contracts itself to a 
regular globular form. Already, after 10-15 minutes, it 
possesses a visibly tender, almost completely smooth, cellulose 
skin. After about two hours the first intimations of the later 
spikes of the zygospore are visible as small projections of the 
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cell wall. The successive formation of the three skins which 
clothe the ripe zygospore then follow. 

The difference between the forms of copulation consists in 
this, that the middle space in Glosteriwn parvulwn is sur- 
rounded by a permanent cellulose skin ; in the others by a 
mucous membrane, which often becomes invisible. Most of the 
conditions described by Rails range themselves between these 
two forms, or are transitions towards them. 

The structure of the mature zygospore corresponds in the 
Desmidiete with that of Zygnema, &c. There exist three 
cuticles in succession from the outside to the inside ; the 
outer cuticle of cellulose ; the middle cuticle, generally, though 
not always, tinged, and often very dark-brown ; and a colourless 
inner cuticle exhibiting the reaction of cellular tissue. 

The ripe zygospores of Cosmarimn, Euastrum, and allied 
species are known to have on their outer surface prickles and 
projections of various shapes. In extreme youth the surface is 
smooth. Soon we see numerous projections thrown up, until 
the prominences assume the characteristic form and size of the 
mature prickles of the species. Their membrane thickens 
itself, while it deposits new cellulose sheaths from the out- 
ward end towards the inside. The spines, therefore, soon 
become solid bodies. In the contents of the ripe zygospore 
has been found chlorophyll and starch, the latter partly replaced 
by fat. 

Observation of the process of germination, or the development 
of new individuals from the zygospore, seems to be rare. Wolle 
summarizes the result of Be Bary's observations thus " The 
envelope of the matrix or zygospore is primarily thin and smooth, 
but by degrees it acquires increased thickness, and in the Cosma- 
riums usually a granular, tuberculated, or, more frequently, a 
spinous surface, the spines being sometimes simple, but commonly 
forked at the extremities. The next step, so difficult to be traced, 
is the opening of the wall of the zygospore, setting free small 
spheres of sarcode. As they issue they enlarge, and acquire a gela- 
tinous or thin membranous wall. The wall thickens, and the sphere 
enlarges, the contents constrict first in one direction, and then 
transversely to the plane of the first incision. These parts 
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develop and set free two or four new plants, in size and form 
like the mother cell, except in the cytioderui or membrane; 
this is not granular, but smooth, and so remains until after the 
multiplication by division takes place. After the first division 
the new semi-cells assume the characteristic granular surface ; 
the result of this first division is two plants, each composed of 
one granulated and one smooth semi-cell. The second division 
will make two perfect cells, and two which retain the one 
smooth semi-cell. The third division produces eight cells, all ol 
which, except the original two semi-cells, will be of typical 
form." 

Although it has been stated in vague general terms that 
zoospores are produced in the Desmids, the only foundation for 
the assertion appears to have been the presence of these bodies 
in genera now excluded from the Desmidiacere. An examina- 
tion of all these general affirmations precedes the announcement 
by Mr. W. Archer of his discovery of undoubted zoospores in 
one species of Doddiu.ni* Although up to the present time 
we have no knowledge of the confirmation of the observations 
then described, there is not the slightest ground for doubting 
their accuracy. 

In order that these observations raay be accurately stated, it 
may be as well to quote them in the words of our author. It 
may be premised that the Docidium in question was Docldiuin 
Ehrenbergii. " These bodies," writes Mr. Archer, " although 1 
am quite ignorant of their after-development, I cannot but 
believe to be zoospon's ; and I imagine I am justified in the 
conclusion; their appearance and mode of formation seem to bo 
&o comparable to the zoospores in Cladophora, where they un- 
doubtedly, as is well known in this, as in various other Alga?, 
propagate the plant and form young colonies in abundance. The 
first indication of the commencement of the phenomenon is the pro- 
duction of a single minute hyaline lateral tubercle, or sometimes 
of two, or, more rarely still, of three such tubercles, just under 
the inflation at the base of, I imagine, the younger segment. 
This tubercle arises and the same holds when there are two or 

* " On Zooapores in the Desrnidiaceaj," by W. Archer. " Natural 
History Review," July, iSdO; "Quarterly Journ. Micro. Science," Vol. 
viii. (I860), pp. 215. 
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three not from any part of the original segments, but from a 
special extension of the boundary wall interposed between the 
inflated base of the segment and the sutnral line. In other 
words, the tubercle is not produced between the segments by 
their separation at the suture, but From an extension, or addi- 
tion, at the base to one only of the segments. When the 
segment gives rise to one tubercle only, this additional growth 
is gradually developed more and more narrowly, diminishing to 
nothing at the opposite point of the cylindrical segment, so that 
the frond is thus thrown out of the straight, or nearly straight 
direction, and becomes bent into a knee-shape. Such is also 
the case when two projections arise side by side. But when 
two originate opposite to each other, or when there are three, 
the frond is not thrown out of its straight form, because the 
new addition to the segment, from which these lateral growths 
take their origin, now forms an annular extension equal all 
ronnd, and the segment, therefore, becomes added to in length 
by just so much as the annular addition is broad and this is 
less than '00033 inch (-0083 mm.) 1 - but of very varied degrees 
of length. I have noticed some to cease to grow after having 
barely attained about one-tenth, or one-eighth part of the length 
of the frond, and I have seen a few very long, almost, if not 
quite as long, as the frond itself. The eudochrome near the 
base of each segment, and in the neighbourhood of the lateral 
tube, next becomes very finely granular, of an almost homo- 
geneous appearance, and the lateral tube is filled by it. The re- 
mainder of the endochrome is still but little altered from the 
ordinary condition, and the terminal cavities with the active 
granules remain unchanged. The annular addition and the 
lateral tubes are quite smooth, and destitute of the scattered 
pun eta which characterize the empty frond iti this species." 

I have before stated that the endochrome near the base of 
each segment, and filling the lateral tubes, becomes very finely 
granular ; it next becomes segmented into a definite number of 
rounded portions, or " gonidia." I was never able to count 
them exactly, but I suppose they wore not less than twenty, 
nor over fifty ; nor did the fact of there being either two or 
three lateral tubes developed seem to indicate any very great 
addition to the number of these bodies. That portion of the 
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endochrome not thus transformed into gonidia lying beyond 
them, and extending to the ends of the segments, by this time 
loses its normal character, and seems to become drawn into de- 
tached bands or strings, with a few free granules, and the 
terminal cavity, with the active particles, becomes lost. The 
gonidia lately formed at the middle of the frond have now 
emerged through the opened apex of the lateral tube, and 
remain clustered together in a mass very much like a bunch of 
grapes, the clusters becoming by degrees larger and 
larger, until all the gonidia make their exit through 
the tube, and each adds its quota to the group. The 
same is the case when there are two or three tubes, the only 
difference being that a fewer number, but generally about equal, 
make their way through each. Meantime the unused endo- 
chvome, which had become drawn into detached strings, now 
loses its bright-green colour, changing somewhat to an olive, 
finally turning brown, and quite dying, and even, to a great 
extent, disappears. Each of the gonidia forming the external 
cluster appears by this time to have formed for itself a special 
cell wall of slightly compressed or elliptic form, within which 
the green contents may often be seen somewhat retracted. Now 
a movement within its circumscribed prison may be seen on the 
part of the contents of a few of the gonidia, which takes the 
appearance of a twisting motion, backwards and forwards, as it 
were, on its axis, similar to what may be sometimes seen in the 
organisms called Trachelomonas, by Ehrenbcrg. I have not 
noticed them to turn completely round. These gonidia are, 
however, greatly smaller, nor could I perceive any red spot. If 
such a comparison might not appear wholly out of place, I 
would be induced to say that the movement of the green con- 
tents -within the confining membrane reminded me somewhat of 
the movement of the eye in certain Entomostraca. This move- 
ment is not apparent in all the whole group of gonidia simul- 
taneously, but only in a few at a time. Eventually, one by one, 
the green contents leave the confining membrane in which they 
have hitherto been detained, but I am unable to say in what 
manner they made their exit. There certainly appeared no neck- 
like opening or perceptible aperture, but they probably escaped 
by rupturing the boundary wall. Having, however, made their 
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escape, they swim away as ovate or pyriform ciliated bodies, pale 
at the narrower or pointed end, and green otherwise through- 
out in point of fact, veritable motile gonidia or zoospores, in 
every -way comparable to the similar bodies found in other 
alge their principal distinction from those, for instance, in 
Cladophora being their temporarily abiding in a cluster, each 
encysted in its special coating. I vainly tried to satisfy myself 
whether these zoospores were one or izyo-ciliated, hut I was not 
able to decide this difficult point. They were about -00027 inch 
('0068 mm.) in their narrower diameter, and somewhat greater 
longitudinally. 

Having one by one escaped, the vacated cells remain not long 
attached at the apex of the lateral tube, and I think they fall 
away therefrom sometimes in a more or less connected condition 
and finally decay. The old frond now generally separates at the 
suture, one segment bearing away the empty special stmcture 
described, the other, of course, unchanged ; any remaining 
eiidochrome by this time being quite brown, broken up and 
dead, if indeed it be not altogether vanished. I imagine it might 
be possible that in the native pool the whole endochrome might 
be used up in the production of the zoospores. The empty cell 
membranes or old segments were to be found for some time 
afterwards in the gathering when all traces of the zoospores had 
completely disappeared, and I may add that the formation of 
zoospores occupied only two days, when there was a complete 
cessation of their development. The gathering was made in the 
month of September." 

Little remains to be said of the habitats, collection, and pre- 
servation of these minute organisms. Being, for the greater 
part, free swimming plants, they need not be sought in swift 
streams, but rather in pools, ponds, little depressions in swampy 
land, amongst Sphagnum in bogs, and in a few instances on rocks 
subject to the continual drip of water. It must be remembered 
that they are confined to fresh and clear water, the rarest and 
most interesting being found at a considerable elevation in 
mountainous districts. Microseopists are now so efficient in 
modes and appliances for collecting that it is unnecessary to 
attempt details beyond suggesting that shallow and not deep 
waters must be sought. Mounting for preservation is not in so 



XIV INTRODUCTION. 

satisfactory a condition. All kinds of media have been sug- 
gested, but, after all, the water in which the specimens are found 
has been proved the most suitable, since it does not disturb the 
encloohrome, which any fluid of greater density would do. If it 
is considered desirable to preserve the green colour the slides 
should not be exposed to the light more than is absolutely 
necessary. Another method of preserving specimens for future 
study is to dry them on small squares of paper or thin mica. 
These can be moistened at any time, and the specimens 
examined, but unfortunately in a deteriorated condition, for the 
endoclu'ome will disappear and the cells collapse. The free nso 
of the pencil and camera-lucida in making drawings to an 
uniform scale from the fresh specimens is, after all, the very best 
course. 

No excuse need be offered for the production of the present 
work, since its want has been felt for many years. We can only 
hope that it may answer all reasonable expectations. 

M. C. C. 

May, 1887. 
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ORDER I. ZYGOPH7CE/E. 

Either cellular or multicellular algae, with terminal vegeta- 
tion, and destitute of true ramification. Cells single, segregate, 
or geminate, or united in a series. Chlorophyll-mass for the 
most part distributed in plates, or bauds, including one ov more 
amylaceous granules. 

Multiplication by division of the cells in one direction. 

Propagation by zygospores, resulting from the conjugation 
of two cells. (See " British Fresh Water Algw," p. 74.) 

FAMILY I. DBSMIDIEJB. 

Unicellular alga3. Cells for tho most part compressed, single, 
segregate, or geminate, or a larger number united in a band, or 
filament ; variable in form, usually constricted in the middle, 
so as to constitute two symmetrical semi-cells. 

Minute unicellular algfe, inhabiting fresh water. Cells consisting of 
two symmetrical equal portions, theiv junction marked by a pale inter- 
ruption of the endocbrouie, and frequently by a constriction, devoid of 
silex; increasing by the formation of two new half-cells, interposed 
between the two halves of the older cell. Cells either becoming free ci- 
rcuited into a filament. Enclochrome green. Reproduction by conjuga- 
tion of the contents of two distinct cells, which result iu the production 
of zygospores, the contents of which afterwards become differentiated into 
young cells of a new generation. Ciliated zoospores (in one species only) 
produced by conversion of the endochrome. 

Sect. A. LEIOSPOR-E. 
Sect. B. COSMOSPOR.E. 



2 ZYGOPHYCEzE. 

Sect. A. LEIOSPORZE. Zygospores normally smooth. 

Sub-sect, a. Individuals more or less closely united in threads 
or filaments. 

GEHTJS 1. GONATOZYGON. Be Sarg (1856). 

Filament cylindrical ; joints elongated, slender, cylindrical, or 
narrow-fusiform, without a constriction or inflation ; ends trun- 
cate ; endochrome a single central, longitudinal, unclulatory, 
contracted band. Joints, previous to conjugation, clismulcil, 
and during the process bent into a knee-shape. Zygosporc 
placed between the empty conjugated joints. Archer in, JPntch. 
Infus.p. 721. 

Gonatozygon Ralfsii. De JSari/ Couj. 76, t. 4, /. 23-25. 

Joints cylindrical, with the ends somewhat dilated, ti-n _to 
twenty times as long as broad, rough on the surface with 
numerous minute scattered granules: endochrome somrlimos 
bifid at the extremities, usually with a pale space at tho conLrt!, 
and with a longitudinal series of lighter-coloured dense cor- 
puscles down the middle. Zygospore orbicular, smooth, ]>huvil 
between the conjugating joints, which are bent in an angular 
manner. 

SIZE. Diam. 11-12 /** (W.); 10^19 p. (K.)-; 10 /-* (11.). 

Archer in Pritchard's Infusoria (1861), p. 722, t. 3, f. 1, 2. 
CleveSver. Desm. (1864), p. 496. Lundell Desm. Suec. (1873), 
p. 96. Kirchner Alg. Schles. (1878), p. 131. 

Docidiwn asperwn, Ealfs. Desm. (1848), p. 158, t. 2G, f. 0. 

Leptocystinema aspemm, Archer Micr. Jonrn. (1850), p. 13-1. 

Gonatozygon usperum, Rabh. Krjpt. F]. Sachs. (IS(jS), p. 
181. Rabh. Alg. Eur. (1868), p. 155. Wolle Desm. U.S. 
(1884), 22, t. 1, f. 1. 

HAB. In pools. 

Penzance, France, Germany, Sweden, United States. 

Plate I., fig. 1. , living cells ; b, empty cells ; c } zygospore. 

Gonatozygon Bxe'bissonii. De Bary Couj. 77, t. 4, /. 2G, 27. 

Joints ten to sixteen times as long as broad, narrow-fnsi form, 
somewhat capitate at the ends, loosely united, often single, 
rough on the surface, with minute scattered grannies ; endo- 



* Throughout this work the measurements are given in 
(mm.) or micro-millimetres (ju). The figures are magnified, unless oilier- 
wise stated, about iOO diaru. 
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chrome usually with a pale, space at the centre, and a series of 
corpuscles clown the middle. Zygospore orbicular, smooth, 
placed between the conjugating joints, which are angularly 
bent. 

SIZE. Diam. 5 p (C.) ; 7/t (A.). 

Archer inPritch. Inf. (1861), p. 722. Lundell Desm. Sued. 
(1871), p. 96. Wittrock Scan. Desm. (1869), p. 24. Kabh. 
Alg. Eur. (1868), p. 156. Nordstedt Desm. Spits. (1872), 
p. 26. 

Docidhmi asperum, Brebisson in Ealfs. Desm, (1848), t. 26, 
fig. d., p. 159. Breb. Liste (1856), p. 147. 

Leptocystinema Poriii, Archer Micv. Journ. (1859), p. 134. 

Gonatozygon asperum, Cleve Sver. Desm. (1864), p. 496. 
Nordstedt Norges Desm. (1873), p. 50. 

HAS. In pools. 

Ireland, France, Germany, Sweden, Norway, Spitsbergen. 
Plate I., fig, 2. a, living cells; I, empty cell ; a, zygospore. 

Gonatozygon Kinahani. (Archer.} XtalU. Alg. Eur. in., 156. 

Filament two to three inches long, often breaking up into 
separate joints ; joints twenty to forty times as long sis broad, 
linear, smooth. Eudochrorne in its broader diameter filling 
the entire width, in the narrower not more than one-third, occu- 
pying the centre of the joint, and at the central pale space 
curved towards the cell wall, and having embedded within it a 
longitudinal median series of globose, light-coloured, dense 
corpuscles, retracted at each end of the joint, leaving a clear 
space containing active granules. Zygospore unknown. 

SIZE. Diam. 12-13 p (A.). 

Leptocystinema Kinahani, Archer Nat. Hist. Rev., Vol. v., p. 
250. Pritch. Inf. (1861), p. 722, t. iii., f. 4. 

HAB. Ireland. 

Plate /., fig. 3. a, living cells ; I, single cells. 

GENUS 2., SPKJER.OZOSMA. Corda (1835). 

Filament compressed ; joints deeply divided, on each side, 
thus forming two segments, and giving a pinnatifid appearance 
to the filament, united to each other by a narrow isthmus, or 
by glandular processes. Sometimes enclosed in a mucous 
sheath. Zygospores globose or oval, smooth. 

* Gelatinous sheath evident. 
Sphaeirozosma veztebratum. Ealfs. Desm. 65, t. 6,/. 1 ; t. 32, f. 2. 

Joints as long as broad, constriction deep, acute ; segments 
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reniform, gland-like processes oblique, solitary at the end of 
each margin. Gelatinous sheath evident. Zygospore spherical, 
smooth, placed between the empty segments, the filament pre- 
vious to conjugation breaking up into single joints. 

SIZE. Diana. 12-14 /x, (W.) ; 22-33 ^ (K.) ; 25-35 ^ (R.)- 
Zygospore 21 u. 

Eabh. Alg. Ear. (1868), Hi., ]48. De Bary Conj. t. 4,f. 
32-34. Brebisson Liste Desm. (1856), p. 119. Archer in 
Pi-it. Inf. (1861), p. 24, t. 1, f. 15-17. Cleve Sver. Desm. 
(1864), p. 496. Lundell Desm. Suec. (1871), p. 91. Petit 
Liste Desm. Paris (1877), p. 29. Wolle Desm. U.S. (1884), 
t. 4, f. 13. Wittrock Scan. Desm. (1869), p. 25. Jacobsen 
Desm. Deurn. (1874), p. 211. Kirchner Alg. Schles. (1878), 
p. 133. 

Odontella? wiidentata, Ehr. Infus. (1838), p. 159. 

Isthmia vertebrata, Meneg. Syn. Desm. (1840), p. 205. 

Istlmosira vertebrata, Kutz. Pby. Germ. (1845), p. 141. 

Splicer -ozosma unidentatum, Ralfs. Ann. N. H. (1845), xvi., t. 
3, f. 7. 

Sphcerozosma degans, Corda Aim. Carls. (1835), t. 4, f. 37. 
Hassall Fv. Alg. p. 348, t. 84, f. 1. 

HAB. In ditches. 

Cornwall, Sussex, Kent, Westmoreland, Norfolk ; France, 
Germany, Italy, Sweden, Denmark, United States. 

Plate II.,/tff. 1. a, living cells ; ~b, erupt}' cells ; c, side view ; d, trans- 
verse view ; ef, zygospores. 

Sphaerozosma excavatum. Rolfs. Desm. 67, t. 6,/. 2. 

Joints longer than broad, subquadrate, very minute, constric- 
tion a deep rounded sinus on both sides, and two sessile gland- 
like projections on each margin at their junction ; angles 
sometimes with three very minute teeth ; no evident gelatinous 
sheath. Zygospore elliptic, placed between the empty joints, 
the filament previously breaking up. 

SIZE. Diam. 9-12 ^ (W.) ; 8-12 p. (K.) ; 10x13 p (R.). 

Eabh. Alg. Eur. (1868), iii., 29. Wolle Desm. U.S. (1884), 
t. 4, f. 8-12. Brebisson Liste Desm. (185G), p. 119. Archer 
in Prit. Inf. (1861), p. 724. Nordstedt Desm. Arct. (1875), 
p. 15. Cleve Svcr. Desm. (1S64), p. 469. Lundell Desm. 
Suec. (1871), p. 92. Nordstedt Norges Desm. (1873), p. 47. 
Petit Liste Desm. Paris (1877), p. 29. Wood F. Water Algie 
U.S. (1872), p. 123. Wittrock Scan. Desm. (1869), p. 25. 
Notaris Desm. Ital. (1867), p. 29, t. 1, f. 5. Wille Nov. 
Sem. (1879), p. 62. Nordstedt Desm. Spitz. (1872), p. 26. 
Jacobsen Desm. Denm. (1874), p. 211. Kirchner Alg. Schles. 
(187 8), p. 133. 

Is'thmosira excavata, Kutz. Phyc. Germ. (1845), p. 141. 
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Schistochilum excavatum, Ralfs. Flor. Tunbr. Wells (1845), 
p. 192. 

HAB. In pools. 

Cornwall, Sussex, Kent, Surrey, Hants, Westmoreland, Lan- 
cashire, Gloucester ; France, Spitzbergen, Germany, Denmark, 
Norway, Sweden, Nova Zembla, United States. 

Plate II., jig. 2. a, living cells ; I, transverse view ; c, empty cells ; 
d, empty cells f m'blier magnified ; e, zygospore. 

Sphaerozosma filiforme. (Ehr.) Ralh. Alg. Eur. in., 149. 

Joints about as long as broad ; constriction acute ; segments 
elliptic, and united by double slender processes, which include a 
quadrate foramen between each pair. 

SIZE. Diam. 12-18 p ( W.) ; 12-14 p. (K.). 

Wolle Desm. U.S. (1884), t. 4, f. 5, 6. Archer in Pi-it. Inf. 
(1861), p. 724. Archer Micr. Journ. (1869), p. 197. Lundell 
Desm. Snec. (1871), p. 91. Jacob sen Desm. Denm. (1874), 
p. 212. Kirchner Alg. Schles. (1878), p. 133. 

Ttssarthra filiformis, Ehr. Inf. 154, t. 10, f. 21. 

Tsthmosirafilifoi'mis, Kutz. Phyc. Germ. (1845), p. 141. 

HAB. In pools. 

Ireland, Germany, Sweden. 

Plate II., jig. 6. , living cells ; b c, empty cells. 

Sphaerozosma pygmseum. Rath. Alg. Eur. ill., 150. 

Filament minute, joints a little broader than long, even, 
acutely notched, segments about twice as broad as long, almost 
elliptical, constriction a linear, acute notch ; end view sub- 
elliptic. Enclosed in a narrow hyaline sheath. 

SIZE. 8 x 8ft (C.). 

Cooke in Grevillea ix., 39. 

HAB. In pools. Barmouth, N. Wales. 

Plate II., Jig. 5. a I, living cells ; c, empty cells ; d, empty cells X 
1000. 

** Filaments destitute of a mucous sheath, isthmus obsolete. 

Sphaerozosma secedens. De Bary Conj. 07, t, 4,/. 35-37. 

Filament very fragile ; joints as long as broad ; constriction 
a shallow rounded sinus ; segments subelliptic, ends concave ; 
no gelatinous sheath. 

SIZE. 12xlO/i(0.). 

Eabh. Alg. Eur. (1868), iii., 150. Archer Micr. Journ. 
(1871), p. 92. 
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Spondylosium secedens, Archer in Prit. Inf. (18G1), p. 724. 
HAD. In ditches. 
Ireland, Germany. 
Plate II., Jig. 3. a, living cells ; I c, empty cells x 800 ; d, transverse view. 

Sphserozosma pulchellum. (Archer.} JRalL Air/. Eur. irr , 150. 

Filament minute, fragile; joints about as broad as long, 
sharply incised ; segments laterally inflated at the base, thus 
giving a pouting appearance to the joint, narrowing to the ends, 
which are straight, with square angles ; endoclirome containing 
in each segment a single central lighter-coloured globose cor- 
puscle. No evident gelatinous sheath. 

SIZE. 9-10 p broad, 10-131 p long'CK.) ; 0-11 p (C.). 

Spondylosium bamlusioides, Wittrock Scan. Desm. (1869), p. 
25, fig. 12. 

SpOHdylosiuin. pulchellum, Archer Prit. Inf. (1861), p. 724, t. 
8, f. 10. Quart. Jonrn. Micv. Sci. xvii. (1877), p. 191. Lun- 
dell Desm. Suec. (1871), p. 92. Nordsteclt Norges Desna. 
(1873), p. 49. Jncobsen Desm. Denm. (1874), p. 212. Kirchner 
Alg. Scliles. (1878), p. 134. 

HAB. In pools. 

Ireland, Germany, Sweden, Norway, Denmark. 
Plate IL, Jig. 4. a, living cells ; 4, empty cells x GOO. 

GENUS. 3. ONYCHONEMA. Wallicli (1SGO). 
Filament compressed. Margins inciso-serrate. Joints deeply 
constricted, and united to each other by diverging sub-capitate 
processes (cornua) . 

The remarkable form of *V -- ';'-. ' " " "lorns (cornua) 
and the uneinate processes, ' : ' the segments, 

at ouce distinguisli this ja-nus from all others. Ann. yat. Hist Ker iii ' 
Vol. v., 2 ). 195. - - - ., 

Onychonema Noidstedtiana. Turner Jouni. Roii. Hicr. Soc 1865 
9i!i, t. 15,/. 3. 

Cells forming filaments of fifty or sixty cells or more, con- 
nected by the curious snb-capitate claspors peculiar to this 
genus. Without these processes the cells resemble smooth 
Cosmaria, as they do not posses the booklets (at the ends of the 
segments) which pertain to 0. itnciiuitiuit, W"., and 0. Uevc, 
Nord. Chlorophyll confluent. 

SIZE. 14/.J long x IS p broad. Gelatinous sheath, oG-40u 
broad. Isthmus, 3-4 /j.. 

Strensall Common, near York. 

Plate II., fig. 7. a, living cells ; I c, empty cells (after Turner) d 
pt}' cull X bUU. ' ' ' 



' GENUS. 4. HYALOTHECA. Ehr. (1840). 

Filament cylindrical, very gelatinous ; joints having either a 
slight constriction, which produces a crenate appearance, or a 
grooved rim at one or both ends, which forms a bifid projection 
at each side ; end view circular ; endochrome radiate. Zygo- 
spores round, smooth. Archer in Pritch. Inf. p. 722. 

Hyalotheca dissiliens. (Smith.} Ealfs. Desm. 52, t. I,/. 1. 

Filament fragile, crenate ; joints usually broader than long, 
with a shallow groove round each, dividing the endochrome into 
two portions. Zygosporo globose, smooth, placed between the 
persistent connecting tube formed by the mutual fusion of a fresh 
extension from and produced between the sides opposed to each 
other of the conjugating pairs of joints, the filament having pre- 
viously broken up into single joints. 

SIZE. Diam. 20-36 /z (W.) ; 22-34 p (K.) ; 14-25 p (R.). 
Zygospore 25 /n. 

Kabh. Alg. Eur. (1868), iii., 152. Wolle. Desm. U.S. 
(1884), t. 1, f. 3. Breb. in litt. (1846) fide Ealfs. Breb. Liste 
Desm. (1856), p. 118. Ealfs. Brit. Algse No. 22. Archer 
Pritch. Inf. (1861), p. 722, t. 2, f. 32 and 35. Delpoute 
Desm. (1876J, p. 69, t. 1, f. 1-12. Nordstedt Desm. Arct. 
(1875), p. 16. Cleve Sver. Desm. (1864), p. 496. Lundell 
Desm. Suec. (1871), p. 94. Nordstedt Norges Desm. (1873), 
p. 48. Petit Liste Desm. Par. (1877), p. 29. Granow Desm. 
Austr. (1858), p. 498. Nordstedt and Wittr. Desm. Ital. 
(1876), p. 27. Wood F. Water Algre U.S. (1872), p. 124. 
Wittrock Scan. Desm. (1869), p. 26. Notaris Desm. Ital. 
(1867), p. 25, t. 1, f. 1. Wille Nov. Sem. (1879), p. 61. 
Jacobseu Desm. Denm. (1874), p. 212. Kirchner Alg. Schles. 
[1878), p. 13J. 

Conferva dissiliens, Smith Engl. Bot. (1812), t. 2464. 

Gleoprium dissiliens, Berk. Ann. N. H. (1845), xvi., p. 11. 
Hassall Pr. Alg. (1845), p. 346, t. S3, f. 3. 

Desi/iidiiti/i mticosum, Breb. Alg. Fal. (1835), p. 65, t. 2. 

Hyalotheca mucosa, Kutz. Phyc. Germ. (1845), p. 140. 
Kulz. fSp. Alg. (1849), p. 187. 

HAB. In ponds and shallow waters. 

Generally distributed through England and Wales (J. R.), 
Ireland (\\ . A.), Scotland (G. D.). France, Germany, Austria, 
Norway, Italy, fcspitzbergen, Sweden, Denmark, Nova Zembla, 
United States. 

var. major. DelponteDesm. (1876), 1. 1, f. 1, 3, 4, 7, 10, 11, 12. 

SIZE. 36 x 27 /^ (D.). 

Plate III., Jit/. 1. a, living cells ; b, empty cells,- <?, transverse view ; 
(I, zygospore. 
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var. minot. Delponte Desm. t. (1876), 1, f. 2, 5, 6, 8, 9. 

SIZE. 21 x 18 /z (D.). 
Plate III., fig. I. e, living cells. 

Hyalotheca mucosa. (Mert.) Xalfs. Desm. 53, t. I,/. 2. 

Filament scarcely fragile, mucous sheath very broad ; joints 
about as broad as long, not constricted, but having at one of the 
ends a minute bidentate projection on each margin, the ad- 
joining end of the next joint being similar, these projections 
being produced by an annular grooved riui. 

SIZE. Diam. 19-21 a (W.) ; 18-20 p (K); 21 p (D.); 20- 
22 P (E.)- 

Kabb. Alg. Eur. (1868), iii., 152. Wolle Desm. U.S., 
(1884), t. 1, f. 13. Ebr. Knrze. Nach. (1840). Breb. Liste 
Desm. (1856), p. 118. Archer in Fritch. Inf. (1861), 722. 
Ealfs. Brit. Algra No. 23. Lundell Desm. Suec. (1871), p. 94. 
Nordst. Desm. Bras. p. 296. Nordsteclt Norges Desm. (1873), 
p. 48. Petit Liste Desm. Paris (1877), p. 29. Wood F. 
Water Alga? U.S. (1872), p. 124. Wittroct Scan. Desm. 
(1869), p. 26. Notaris Desm. Ital. (1867), p. 26, t. 1, f. 2. 
Kirchner Alg. Schles. (1878), p. 131. 

Conferva mucosa, Mert. Dillw. Conf. (1809), t. B. Harv. 
Man. 127. 

Gleoprium mucosum, Hass. Fr. Alg., p. 346, t. 83, f. 5. Ealfs. 
Ann. N. Hist. (1845), xvi., t. 3, f. 6. 

Hyalotheca Ralfsii, Kutz. Sp. Alg. (1849), 187. 

Mesotanriitm armillare^ Delponte Desm. (1876J, p. 62, t. 1, f. 
13-19. 

HAB. In shallow pools, and gentle streams. 

Herts, Essex, Sussex, Devon, Kent, Wales, Scotland; France, 
Norway, Germany, Italy, Sweden, Brazil, United States. 

Plate TIL, Jig. 2. a, living cells; b, transverse view ; c d, empty 
cells; ef, empty cells further magnified. 

GENUS. 5. BAKES USXWA. Eutx. (1845). 

Cells or joints barrel-shaped, surrounded by one or two narrow 
median bands, closely united into nodose jointed filaments. 
Chlorophyll mass in end view 6-10 radiate. Zygospores round, 
smooth. 
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Bambusina Bxebissonii. Kuiz. Phyc. G-erm. 140. 

Joints inflated, barrel shaped, longer than broad, without a 
thickened border at their junction, angles bicrenate, crenatures 
rounded, transverse view circular. Zygospore elliptic, formed 
within the persistent extensions from the conjugating joints, 
which do not previously break up into single joints, but couple, 
still united in the filament in a confused or zigzag manner, 
some of the joints remaining unchanged. 

SIZE. Plain. 22 ^ (R.) ; 18-25 /* (W.) ; 28x36 p (D.). 

Lundell Desm. Suec. (1871), 95. Eabh. Alg. Ear. (1868), 
iii., 1 53. De Bary Conj. 76, t. 4, f. 28, 29. Wolle. Desm. U.S. 
(1884), t. i., f. 15-24. 

Bambusina Brebissonii, Kutz. Norclstedt Norges Desm. 
(1873), p. 49. Petit Liste Desm. Paris (1877), p. 29. 
Wood F. Water Alg U.S. (1872), p. 125. Breb. Liste 
Desm. (1856), p. 119. Babh. Alg. Ear. (1868), iii., p. 153. 
Kirchner Alg. Schles. (1878), p. 132. 

Gymnozyya bambusina. Jacobsen Desm. Denm. (1874), p. 
213. 

Bambusina JBorreri, Delponte Desm. (1876), p. 66, t. 2, f. 
1-7. Wittrock Scan. Desm. (1869), p. 24. Cleve Sveriges 
Deem. (1864), p. 496. 

Desmidium Barren, Ralfs. Ann. N. Hist. (1843) xi., t. 8, f. 4. 
Hassall Fr. Alg., p. 343, t. 83, f. 9. 

Didymopriiim Borreri, Ealf's. Desm. (1848), p. 59, t. 3. 
Archer Prit. Inf. (1861), p. 723, t. 2, f. 38, 39. Half's. Brit. 
AlgjB Exs. No. 25. 

HAB. In quiet waters. 

Hants, Sussex, Norfolk, Westmoreland, Lancashire, Wales, 
Scotland, Ireland ; France, Germany, Italy, Sweden, Denmark, 
Norway, United States. 

Plate IV., Jig. 1. a b, living cells ; c d, empty cells (d after DeBary) ; 
e, transverse view ; f g, zygospor.'es. 

GENUS 6. DESMIDIUM. Agctrdh. (1824.) 

Filaments 3-4 angular or compressed, regularly twisted, 
joints bidentate or bicrenate at the angles or lateral margins, 
and either closely united throughout the whole of their end 
margins by a thickened border, or only at the outer portion of 
each by mutual projections, and thus producing intervening 
central oval foramina. Archer in Pritcli. Infits. 723. 

Desmidium cylindricum. G-rev. Sc. Crypt. Fl., f. 293. 

Sheath distinct ; joints broader than Ions:, with a thickened 
bonier at their junction: angles biileiitaU- ; Uvth nngulai, 
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transverse view broadly elliptic. Zygospore orbicular formed 
within one of the two conjugating joints, the endochrome 
passing over from one by a narrow connecting tube produced 
between the otherwise but little altered broken -up single joints. 

SIZE. 60-80 //, broad (K.) ; 25 x 46 p (D.) ; 37 x 40 /A (R.). 

Kirchner Alg. Schles. (1878), p. 132. Wolle. Desm. U.S. 
(1884), t. iii., f. 1-4. Jacobsen Desm. Denm. (1874), p. 214. 
Lundell Desm. Snec. (1871), p. 95. Wittrock Scan. Desm. 
(1869), p. '21. Nordstedt Norges Desm. (1873), p. 49. Hass. 
Fr. Alg. (1845), p. 342, t. 83, f. 1. Cleve Sver. Desm. (1 864), 
p. 496. 

Arthodesmiis f cylindricus, Ehr. Inf. (1838), p. 1838. 

Hyalotlieca ct/llndrica, Ehr. Kurze. Nach. (1840). 

Desmidium compression, Corda Aim. Carls. (1840), p. 18. 

Didymoprhun cylindricam, Half's. Ann. N. Hist. (1845), xvi., 
p. 10. 

Didymoprmm Grevillei, Kutz. Phyc. Gren. (1843), p. 166. 
Rails. Desm. (1848), p. 57, t. 2. Ralfs. Brit. Algw No. 24. 
Arcber Prit. Inf. (1861), 723. Delponte Desm. (1876), p. 
64, t. i., f. 20-28. Petit Liste Desm. Paris (1877), p. 30. 
Wood F. Water Algre U.S. (1872), p. 125. Breb. Liste 
Desm. (1856), p. 118. Notaris Desm. ital. (1867), p. 27, t. 
i., f. 3. Eabh. Alg. Eur. (1868), iii., p. 153. 

HAB. In ponds. 

Sussex, Surrey, Hants, Lancashire, Cornwall, Wales, Scot- 
land; France, Germany, Italy, Sweden, Norway, Denmark, 
United States. 

Plate IV., Jig 2. a I, living cells ; c, empty cells ; d, transverse view ; 
e } zygospore. 

Desmidium Swaxtzii. (-^.) Ralfs. Desm., f. 4. 

Filament triangular, equal, with a single longitudinal dark 
waved line formed by the third angle ; joints in front view 
somewhat quadrangular, broader than long, with two slightly 
angular crenatures on each lateral margin, united at tbe whole 
of their end margins by a thickened border, end view trangular, 
endochrome three-rayed. Zygospore oval. 

SIZE. Diam. 3?V (R.) ; 36 p (W.j; 24-27 ^ (K.) ; 
21-36x25-50 /i (D.). 

Wolle. Desm. U.S., (1884), t. ii, f. 1-6. Agardb. Syst. 
(1824), p. 9. Ralfs. Desm. (1848), p. 61, t. 4. Ralfs. Brit. 
Algae No. 26. Archer in Prit. Inf. (1861), p. 723. Hair. 
Man., 106., Urev. S. Cr. Fl. t. 292. Ehr. Inf., p. 140, t. 10, f. 
8. Hass. Fr. Alg. (1845), p. 344, t. 83, f. 7. Delponte Desm. 
(187 6), p. 68, t. 2, f. 8-20. Cleve Sver. Desm. (1864), p. 496. 
Lundell Desm. Suec. (1871), p. 95. Nordstedt Norges Desm. 
(1873), p. 49. Petit Liste Desm. Paris (1877), p. 30. 
Gmnow Desm. Austr. (1858), p. 498. Wood F. Water 
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Algas U.S. (1872), p. 126. Wittrock Scan. Desra. (1869), p. 
25. Brebisson Liste Desm. (1856), p. 119. Notaris Desni. 
Ital. (1869), p. 28, t. i., f. 4. Eabh. Alg. Euv. (1868), p. 154. 
Jacobsen Desm. Denm. (1874), p. 214. Kirchner Alg. Schles. 
(1878), p. 132. 

Diatoma Swartzii, Agardh. Disp. Alg. (1811). 

HAB. In shallow pools. 

Generally distributed in England, Wales, Scotland, Ireland ; 
France, Germany, Sweden, Denmark, Norway, Austria, Italy, 
United States. 

Plate V., fit/. 2. a, liviug cells ; I, empty cells ; c, zyg'ospores ; d, 
transverse view. 

Desmidium quadrangulatum. Rolfs. Desm,, t. 5. 

Filament quadrangular, varying in breadth from its twisting, 
having two longitudinal waved lines ; joints in front view 
broader than long, with two somewhat rounded crenatures on 
each lateral margin, united by the whole of their end margins, 
end view quadrangular; endochrome four-rayed. 

SIZE. Diam. 50-60 p. (W.) ; 24 x 57 p (D.) ; 55 p. (E.). 

Wolle. Desm. U.S., t. ii. } f. 13, 14. Rabh. Alg. Eur. (1868), 
iii., 155. Ralfs. Ann. Nat. Hist. (1845), xv., t. 12, f. 9. Archer 
Prit. Inf. (1861), 723, t. 2, f. 37-40. JRalfa. Desm. (1848), p. 
62, t. 5. Ralfs. Brit. Alg. No. 27. De.lponte Desm. (1876), 
p. 72, t. 2, f. 21-27. Wood F. Water Algas U.S. (1872), p. 
126. Brebissou JListe Desm. (1856), p. 301. 

Dcsmidium quadrangulare, Kutz. Phy. Germ. (1855), p. 141. 

HAB. In boggy pools. 

Cornwall, Westmoreland, Wales, Scotland ; France, Ger- 
many, Italy, United States. 

Plate V., fly. 3. a, living cells ; b, empty cells ; c, transverse views. 
Desmidium aptogonium. Sreb. Alg. Fal, 65, t. 2. 

Joints quadrangular in front view, broader than long, with 
two rounded crenatures on each lateral margin, united at the 
outer portion only of each end margin by mutual projections, 
thus producing intervening central oval foramina. 

SIZE. Diam. 25-38 p (W.) ; 22-37 /i (K.). 

Breb. AU~. Fal. p. 65, f. 2 (J.B35). Wolle Desm. U.S. (1884), 
t. ii., f. 6, 7, t. xlix., f. 7. Archer Prit. Inf. (1861), p. 723, t. 
3, f. 7, 8. Clove Sver. Desm. (1864), p. 496. Lnndell Desm. 
Suec. (1871), 95. Nordstcdt Norgcs Desm. (1873), p. 50. 
Petit Liste Desm. Paris (1877), p. 30. Wood F. Water 
Algra U.S. (1872), p. 126. Wittrock Scan. Desm. (1869), p. 
25. Rabh. Alg. Eur. (1868), p. 154. Jacobsen Desm. Denm. 
(1874), p. 214. Kirchner Aly. Schles. (1878), p. 132. 



Aptogonwn desmidium, Ralfs. Desm. (1848), p. 64, t. 32, 
f. 1. Delpoute Desm. (1876), p. 73, t. 3, f. 1-5. Breb. Liste 
Desm. (1856), p. 119. 

var. a. Filament triangular, regularly twisted; crenatures 
rounded. 

SIZE. 18 x 28 n (D.) ; 17-25 p (R.). 

Aptogonwn desmidium, var. a. Half's. Desm. p. 64. 

Desmidhim aptoyoniiiu, var. /3. Archer in Prit. Inf. (1861), 
p. 723. 

Westmoreland, Wales ; Italy, Sweden. 

Plate 7"., Jig. 1. , living cells ; I, empty cells ; c, transverse view. 

var. /3. Filament plane, creuatures shallower and slightly 
angular. 

Desmidium aptogoniim, ft. Elirenbergii Rabh. Fl. Alg. (1868), 
p. 154. Lundell Desm. Suec. (1871), p. 95. 

Odontella desmidium, Ehr. Inf. (1838), t. 1C, f. 4. 

Aptogonum desmidium, var /3. Ralfs. Desm. p. 64, t. 32, f. 1. 

Desmidium aptogonum, var /3. Archer in Prit. Inf. (1861), 
p. 723. 

Aptogonum cliagonum, Delponte Desm. (1876), t. 2, f. 6-10. 

Westmoreland ; France, Germany, Italy, United States. 

SIZE. 32x18^ (D.) ; 19-27 p (R.). 

Plate T., Jiff. 1. d, living cells ; e, empty cells ; f, side view. 
Sub. -sect. b. Cells free, not united in a filament. 

GENUS 7. DOCIDIUM. Srel. (1846). 

Frond very elongated, straight, constricted at the middle ; 
segments with an inflation at the base (rarely not so), often 
with others above, or with whorls of knot-like projections; 
ends abruptly truncate. Endochrome with a terminal rounded 
clear space at each end, in which are active granules. 
Archer in Pntcli. Inf. 744. 

Docidium nodosum. Bailey Jlicr. Ols., f. i. 

Frond stout, suture forming a rim ; segments three or 
four times as long as broad, with four prominent inflated 
nodes, including the basal, which is somewhat the largest, 
and which are due to so many whorls of knot-like promi- 
nences or large tubercles ; ends entire, end view crenate. 

SEZE. O3-O395 mm. x 4S-54 ju; apex 30-39 /.< ; diam. 
45-55 u in centre (W.). 

Wolle Desm. U.S. (1884), p. 50, t. 11, f. 11, 12 ; t. 12, f. 
20. 
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Docidium nodosuni, Bailey, var. Hibernicum, Archer Quart. 
Micr. Journ. xii. (1872), p. 193. Rabh. Alg. Eur. (1868), p. 
145. Ralfs. Desm. (1848), p. 218, t. 35, f. 8. 

Pleurotceimtm nodosum, Lundell Desm. Suec. (1871), p. 90. 
Wood F. Water Algte U.S. (1872), p. 120. 

Clost&rium nodoswn, Bailey in Amer. Jouru. (1846), i., p. 
127, f . 3. 

HAB. In ponds. 

Ireland, Sweden, United States. 

Plate VII., Jig. 2. a, living cell ; b, empty cell. 

Docidium coronatum. Sreb. in Ralfs. Desm. (1848), t. 36, /. 6. 

Frond stoat, suture forming a thickened projecting rim ; 
segments four to six times as long as broad, tapering, regu- 
larly inflated upwards from the base, so as to produce an 
undulated margin, the basal inflation the most prominent, 
the others less so, and wanting towards the ends ; ends bor- 
dered by prominent tubercles, projecting all round; end 
view circular, bordered by the tubercles j empty frond 
coarsely punctate. 

SIZE. Diam. 22-56 p (W.) ; 540 x 30-58 p (K). 

Archer in Prit. Inf. (1861), p. 745. Archer in Micr. Journ. 
(1874), xiv, p. 214. Brebisson Liste Desm. (1856), p. 147- 
Wolle Desm. U.S. (1884), 49, t. 11. f. 9, 10. 

Pleurotcenium coronation, Rabh. Alg. Eur. (1868), p. 143. 
Kirch. Alg. Schles. (1878), p. 144. 

Ireland, France, United States. 

Plate VI., jig. 1. , living cell ; b, empty cell ; c, transverse view. 

Docidium nobile. (Riclder.) Lundell Desm. Suec. (1871), p. 88. 

Elongated, subcyliudiical, even, ten to twelve times as 
long as broad, a little or indistinctly constricted in the 
centre ; segments a little attenuated towards the truncate 
ipices, with about eight undulations. 

SIZE. 0-21-0-26 mm. x 20-35 p (Hi.) ; 0-175 mm. x 14 p 



. . . 

(Dacidium) nolnle, Bichter in Hedwigia 
1865), iv., p. 129. Archer in Micr. Journ. xii. (1872), p. 
36. Rabh. Alg. Eur. (1868), p. 142. 

HAB. Amongst Sphagnum. 
Ireland, Sweden, Germany. 

Plate VII., Jig. 3. a, living cell ; I, empty cell ; c, end |of empty cell 
urtker magnified. 
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Docidium Ehxenbergii. Ealfs. Desin. (1848), p. 157, t. 26,/. 4. 

Segments many times longer than broad, having two or 
three slight inflations at the base, and truncate ends, bor- 
dered by minute tubercles. 

SIZE. 180-450 x 25-35 /* (W.) ; 0-62-0-74 mm. x 36 a (D.) ; 
180-450 x 25-35 A i(K.). 

Brebisson Liste Desm. (1856), p. 147. Archer in Prit. 
Inf. (1861), p. 745, t. 2, f. 8 and 11 ; t. 3, f. 46, 47. Grunow 
Desm. Austr. (1858), p. 497. JacobsenDesm. Deum. (1874), 
p. 179. 

Closterium trabecula, Ehr. Abh. Berl. Ak. (1830), p. 62. 
Ehr. Infus. p. 93, t. 6, f. 2. 

Pleitrotcemum Nh-renlergU, De Bary Conj. (1858), p. 75. 
Delponte Desm. p. 132, t. 20, f. 1-7. Nordstedt Gorges 
Desm. (1873), p. 46. 

Socidium irabecula, Wolle Desm. U.S. (1884), 48, t. 9, fio-s 
2, 3, 4, t. 11, f. 1-7. Kirch. Alg. Schles. (1878), 144. 
Reinsch. Alg. Prank, p. 182. Wittrock Scan. Desm. (1869), 
p. 21. Jacobsen Desm. Denrn. (1874), p. 178. 

Pleurotcenium tralecida, ISTag. Einz. Alg. (1849), p 104 
Rabh. Alg. Eur. (1868), p. 141. Wood F. Water Algre U.S.' 
(1872), p. 118. Wille Nov. Sem. (1879), p. 37. 

HAB. In pools. 

Susses, Hants, Westmoreland, Gloucester, Middlesex, 
Cornwall, Wales, Scotland; France, Germany, Italy, 
Norway, Denmark, United States, Nova Zembla. 
Plate TI., fig. ] . ., living cell ; b, empty cell ; d, zygospore. 

var. ^ gxanulatum. Ealfs. Desm. p. 157, t. 33, /. 4. 

Frond rough, Tidth minute granules. 
Petit Liste Desm. Paris (1877), p. 29. 
Pleurotcenium trcibecula, var. b. gmnulatum, Rabh. Ale- Eur 
(1868), p. 141. & 

HAB. In pools. 
Susses, Cornwall. 
Plate FJ. 5 jfy. 1. c , empty cell. 



Docidium clavatum.' j&r,,f-. ,- Ealfs. Desm. (1848) :J j. 156,^.26, 

f. 3. 

Segments many times longer than broad with a single in- 
flation at the base ; end clavate, bat truncate at the apex 

SIZE. Diam. 23-25 /i and 36-42 /t (W ) 

Archer ^ Prit Inf. (1S61), p. 745, t.' 2, f. 9. Brebisson 
Liste Desm. (IS^ p. 147. Notaria Desm. Ital. (1867), p 
5/ t 5,_f. 56. Wolle Desm. U.S. (1884), p. 48;t.9,f.8. 

Utotenum truucatwn, Kiitz. Phy. Germ. (1845) p 133 
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Pleurotcenium clavatum, D. By. Conj. (1858), p. 75. L'in- 
dell Desm. Suec. (1871), p. 89. 

Pleurotcenium clavatum, Wood F. Water Algae U.S. (1872), 
p. 120. Rabh. Alg. Eur. (1868), p. 141. 

HAS. In ponds. 

Sussex ; France, Germany, Sweden, Italy, United States. 

Plate VI., jig. 2. a, living cell ; b, empty cell. 

SJocidium nodulosum. Sreb. in Salfs. Desm. (1848), p. 155, #. 26, 

/.I. 

Frond stout; segments four to six times longer than broad, 
constricted at regular intervals so as to produce undulated 
margins ; suture projecting on each side. 

SIZE. Diam. 40-60 p (W.) ; 0'24-0'56 mm. x 58 p (D.) ; 
40-60 n diani. (K.). 

Brebisson Liste Desm. (1856), p. 147. Archer in Prit. 
Inf. (1861), p. 745. Petit Liste Desm. Paris (1877), p. 29. 
Wittrock Scan. Desm. (1869), p. 20. JSTotaris Desm. Ital. 
(1867), p. 56, t, 5, f. 44, 45. 

Pleurotcenium ci-emtZafatTO, Rabh. Alg. Eur. (1868), p. 142. 

Locidium crenulatum (Ehi-.), Wolle. Desm. U.S. (1884), p. 
47, t. 9, f. 1. 

Closterium trabecula^ Bciiley Anier. Journ. (1841), p. 302, t. 
1, f. 32. 

Glosteri-um crenulatum, Ehi'. Verb. (1843), p. 123, t. 4, f. 
29. 

Plewotcenium nodiilosuin, D. By. Oonj. (1858), p. 75. Del- 
Donte Desm. (1878), t. 19, f. 1-6. Lundell Desm. Suec. 
1871), p. 90. Kirch. Alg. Schles. (1878), p. 144. Cleve 
3ver. Desm. (1864), p. 493. 

HAB. In pools. 

Grloster, Sussex, Hants, Westmoreland, Wales, Scotland ; 
France, Grermany, Italy, Sweden, United States. 
Plate VI,, fig. 3. a, living cell; 6, empty cell. 

>ocidium txuncatum. Sreb. in Rolfs. Desm. (lS8),p. 156, t.2G, 

/.a. 

Frond stout ; segments three or f our times longer than 
road, \vith a single inflation at the base, tapering to the 
i-uncate entire ends, suture projecting on each side. 

SIZE. Diam. 50-75 /i (W.) ; 041-0-65 mm. x 43-72 ^ 
D.). 

Archer in Prit. Inf. (1861), p. 745. Petit Liste Desiu. 
aris (1877J, p. 29. Bi-ebiason Liste Desm. (1856), p. 147. 
icobsen Desm. Denm. (1874), p. 178. Wolle Desm. U.S. 
1884), p. 48, t. 9, . 6, 7. 
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Closterium truncation, Breb. Meneg. Syn. Desm. (1840), p. 
235. 

Pleurotcenium truncatum, D. By. Coiij. (1858), p. 104. I)cl- 
ponte Desm. (1878), t. 19, f. 7-11. Cleve Sver. Desm. (1864), 
p. 494. Nordstedt Norges Desm. (1873), p. 47. Rabh. Alg. 
Eur. (1868), p. 142. Wille Nov. Sem. (1879), p. 57. Noi-d- 
stedt Desm. Spitz. (1872), p. 26. Lnmdell Desm. Snec. 
(1871), p. 89. 

HAB. In pools. 

Sussex, Surrey, Cornwall, Wales ; Prance, Germany, Italy, 
Norway, Sweden, Nova Zenibla, United States. 
Plate VI., fig. 4. a, living cell ; I, empty cell. 

Docidium baculum. rel. in Ralfs. Desm. (1848),^. 158., t. 33, /. 5. 

Segments very slender, having a solitary and conspicuous 
inflation at the base, otherwise linear ; vesicles in a single 
series. 

SIZE. 14-22 . diam. (W.) ; 0-46-0-6 mm. x 15 CD.) 
14-22^ (K.). 

Kirch. Alg. Schles. (1878), 144. Archer in Pi-it. Tnf 
(1861), p. 745, t. 3, f. 38. Nordstedt Norges Desm. (1873) 
p. 46. Petit Liste Desm. Paris (1877), 'p. 29. Witfcrock 
Scan. Desm. (1869), p. 21. Jacobseu Desm. Denm. C1874) 
p. 179. Wolle Desm. U.S. (18S4), p. 49, t. 11, f. 3, 4. Brcb! 
Liste Desm. (1856), p. 147. 

Glosterium sceptnim, Kntz. Phy. Germ. (1845), p. 133, 
Closterium baculum, Breb. Alg! pal. (1835), p. 59, t. 8.' 
Closterium trdbeculoides, Corcla Aim. Carls. (1840), 't. 6, 

I. Tf"tL'i 

Pleurotcenium baculum. D. BV. Coni d85FT> n 7^ 
Delponte Desm. (1878), p. 130, t. 20, f. 12-16 Cleve Sver 
Desm (1864), p. 494. Wood P. Water Aliwa U.S C1S72)' 
p. 119. Rabh. Alg. Em-. (1868), p. 141. ^ }t 

HAB. In ponds. 

Sussex, Gloucester, Lancashire, Westmoreland, Yorkshire 

Cornwall Wales, Scotland; Prance, Germany Denmark' 

Norway, Italy, Sweden, United States. ' 

Plate ni. 3 fg. i. a j f i iving cel]g . ff 



Docidium minutum. R a lf s . T, es ,n. (1848), p. 15S 3 /. 26, f. 5. 

Frond slender, slightly constricted at the middle, seo 
linear, not mflated, vesicles in a sino-l e series - L 

SIZE. 7-9 n or 10-12 diam. ( W ) 



Penium ininutum, Cleve Sver. Desm. (1864), p. 493. Lun- 
dell Desm. Suec. (1871), p. 87. Rabh. Alg. Eur. (1868), p. 
122. Wood P. Water Algae U.S. (1872), p. 107. Nordstedt 
Gorges Desm. (1873), p. 45. 

Pleurotcenium mimitum, Delponte Desin. (1878), t. 20, f. 
17-21. 

Penium Ealfsii, De Bary Conj. (1858), p. 73, t. 5, f. 8. 

HAB. In ponds. 

Hants, Sussex, Wales ; France, Germany, United States, 
Italy, Sweden. 

Plate VIII., fig. 1. a b c, living cells; d, empty cell. 

Docidium hirsutum. Sail. Micr. Obs. (1850), 1. 1, /. 8. 

Frond rather slender, suture not prominent, segments four 
to six times as long as broad, not tapering, inflation obsolete, 
ends entire, surface all over minutely spinous or hirsute. 

SIZE. 23-30 n diam. (W.). 

Archer Prit. Inf. (1861), p. 745. Archer in Quart. Journ. 
Micr. Sci. (1879), xix, p. 438. Rabh. Alg. Bur. (1868), p. 
145. Wolle Desm. U.S. (1884), p. 51, t. 10, f. 13 (?). 

Pleurotcenium hirsut-um, Wood F. Water Algce U.S. (1872), 
p. 121. 

HAB. In sluggish waters. 

Ireland ; United States. 

Very much resembling a species of Gonalozygon. 

Plate VII., jig . 5. a, living cell ; I, empty cell. 

GENUS 8. CLOSTERIUM. Nittch. (1817). 
Frond elongated, attenuated, more or less Innately curved 
or arcuate, entire, not constricted at the middle, the junc- 
tion of the segments marked by a pale transverse band. 
Endochi-ome often arranged in longitudinal fillets, and at 
each extremity having a terminal clear space, in which are 
active granules ; empty frond smooth or with longitudinal 
strife, never granulated. Archer in Pritch. Inf. 746. 

* Frond scarcely tapering, curvature slight, gradual, and 
equal, lower margin nearly straight, or slightly concave, ends 
truncate or broadly rounded. 

Closterium didymotocum. CordaAlm. Carls. (1S35), t. 5,f. G4, 65. 

Frond stout, six to ten times longer than broad, nearly 
straight, very slightly tapering to the extremities ; upper 
margin slightly convex, lower nearly straight or very slightly 
concave, sometimes slightly inclined upwards at the end, 

2 
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ends truncate, reddish, large granules in a single scries, 
empty frond reddish, especially near the ends, strife faint, 
central suture evident, sometimes accompanied by two others 
dividing the frond into four portions. 

SIZE. Length 037 mm.; breadth 30 (R.). Diam. 
30-32,* (W.). 

- Ralfs. Desm. (1848), p. 169, t. 28, f. 7. Wolle Desm. U.S. 
(1884), 39, t. 8, f. 12, 13. Archer in Pi-it. Inf. (1861), p. 
746, t. 3, f. 39. Delponte Desm. (1876), p. 104, t, xvii., f. 
31-37. Cleve Sver. Desm. (1864), p. 494. Lundell Desm. 
Suec. (1871), p. 77. Nordstedt Norpes Desm. (1873), p. 
39. Petit Liste Desm. Paris (1877), p. 28. Wittrock 
Scan. Desm. (1869), p. 22. Brebisson Liste Desm. (1856), 
p. 151. Rabh. Alg. Eur. (1868), p. 123. Jacobsen Desm. 
Denm. (1874), p, 175. Kirch. Schles. 138. 

Closterium sulrectum, Breb. Alg. Fal. (1835), p. 59, t. 8. 
Kutz. Phy. Germ. (1845), p. 131. 

Closterium turgidum B didymotocum, Klebs. Desm. Pruss. 
(1879), p. 20. 

HAS. In ponds. 

Great Britain ; France, Germany, Sweden, Norway, Den- 
mark, Italy, United States. 

Plate VIII., fy. 2. a, living cells ; b c, empty cells ; d, end of empty 
cell. 

var. a. Ralfs. Desm. (1848), _p. 1G9, t. 28, /. 7, a b. 

Frond with three transverse sutures. 
SIZE. 0-52-0-65 mm. x 50-70 p (0.). 
HAD. In pools. 
Wales. 



vav. j8. Baileyanum. 

Frond with one transverse suture. 

SIZE. 0-38mm. x 30 p (C.). 

Closterium didymotocum, var. /j Baileyanmn, Breb. in Rails 
Desm. (1848), p. 169, t. 28, f. 7, c d. Rabh. Alg. Eui\ (1868), 
p. 123. 

Closterium Baileyanum, Brebisson Liste Desm flSSei 
p. 151. ' ^ ; ' 

HAB. In ponds, &c. 

Susses, Siu'rey, Hants, Westmoreland, Cornwall, Wales, 
Scotland ; France. 

Plate rill., Jig. 2. c, living cells ; e, empty cells. 

Closterium directum. ArcJier Hicr. Joiini. (1862), rr., f. 1 2, f. 23-2-1 

Frond rather slender, about fifteen to twenty times lono-er 

than broad, scarcely curved, nearly straight, linear, ends 



DESMIDIE.S;. 19 

truncate; fillets indistinct; empty frond very finely and 
closely striate. 

SIZE. 0-28-0-45 mm. x 18 ft (A.). 

Lundell Desrn. Suec. (1871), p. 78. Nordstedt Gorges 
Desm. (1873), p. 41. Petit Liste Desm. Paris (1877), p. 28. 
Rabh. Alg. Ear. (1868), p. 127. 

Olosterium striolatum, var. a Ulna. Jacobsen Desm. Denm. 
(1874), p. 176. 

Olosterium intermedium b. directum, Klebs. Desm. Pruss. 
(1879), p. 16. 

HAB. In mountain pools. 

Ireland; France, Germany, Sweden, Norway, Denmark. 

Flats VIII., Jig. 3. a, living cell ; b c, empty cells. 

Closteriuxn obtusum. Sreb. Liste,^. 154, t. 2, f. 46. 

Frond minute, 4 to 10 times as long as broad, nearly 
straight, cylindrical, not tapering, upper and lower margin 
equally and very slightly curved, ends obtusely rounded ; 
large granules in a single series, empty frond smooth. 

SIZE: 0.15 mm. x 18 p (0.). Diarn. 511 ? (W.) ; 50 x 
5 p (L.). 

Archer Micr. Journ. (1876), xvi., p. 338. Pritch. Inf. 746. 
Lundell Desm. Suec. (1871). p. 77. Klebs. Desm. Pruss. 
(1879), p. 8. Wolle Desm. U.S. (1884), 38, t. 6, f. 1. 

Ireland ; Sweden, Germany, France, United States. 

Plate X. }i fiff. 4. a b, living cells. 

** Frond tapering, curvature slight, l>wer margin nearly 
straight, slightly inclined upwards, ends rounded or sub -acute. 

Closteriuxn lunula. Ehr. Sym. Phys. (1828), t. 2. 

Frond large, stout, five or six times as long as broad, setnilu- 
nate, upper margin very convex, lower nearly straight, somewhat 
inclined upwards towards the obtuse broadly rounded ends, endo- 
chrome with the large granules numerous, scattered, fillets 
several, distinct, empty frond colourless, without markings, 
central suture not evident. 

SIZE. 0-55 mm. x 90 p. (0.); 0'4 mm. x 76 p. (R.). 
Diam. 80-110 p (W). 

Ehr. Infus., p. 90, t. 5, f. 15. Ralfs. Desm. (1848), p. 163, 
t. 27, f. 1. Foi-ke Phys. Stud. (1847), t. 3, f. 18. Archer in 
Prit. Inf. (1861), p. 747. Curd* Aim. Carls. (1835), p. 190, 
;. 5, f. 56, 57. Delponte Desm. (1878), p. 95, t. 16, f. 1-3. 
Dlcve Svcr. Desrn. (1864), p. 494. Lundell Desm. Suec. 
'1871), p. 79. Nordstedt Norges Desm. (1S73), p. 41. Petit 
liiste Desm. Paris (1877), p. 28. Gnmow Desrn. Austr. 
1858), p. 497. Wood F. Water Algae U.S. (1872), p. 111. 
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Wolle Desrn. U.S. (1884), 40, t. 50, f. 26. 'Wittrock Scan. 
Desm. (1869), p. 22. Brebisson Liste Desm. (1856), p. 150. 
Notaris Desui. Ital. (1867), p. 59, t. 6, f. 61. Rabb. Alg. Eur. 
(1868), p. 127. Wille Nov. Sera. (1879), p. 59. Jncobsen 
Desm. Denm. (1874), p. 168. Klebs. Desm. Pmss. (1879), p. 6. 

Vibrio lunula, Mnller Natnrf. (1784), p. J42. 

Bacillaria lunula, Schrank Acta Nat. Guv. (1823), p. 533. 

Mulleria lunula, Leclerc Mem. Mns. (1802), 

Lunulina vulgaris, Bory. Ency. (1824), t. 2. 

HAB. In sma.ll ponds. 

Sussex, Kent, Surrey, Cheshire, "Westmoreland, Lancashire, 
Norfolk, Cornwall, Wales, Scotland, Ireland ; France, Germany, 
Austria, Italy, Norway, Denmark, Sweden, Nova Zeinbla, 
United States, Mexico. 

Plate VIII., fig. 4. a, living cell ; b, empty cell ; c empty cell of 
large form. 

Closteiium acexosum. Ekr. Abh. Berl. AJcad. (1831). 

Frond slender, six to fifteen times as long as broad, linear 
lanceolate, gradually tapering, upper maryirf slightly convex, 
the _ lower nearly straight, slightly inclined upwards at the 
conical ends, large granules in a single central longitudinal 
series ; fillets several, distinct ; empty frond colourless, very 
faintly striated, central suture evident, zygospore orbicular, 
smooth, placed between the dehiscing deciduous empty fronds. 

SIZE. 0-15-042 mni. x 17-40 u (K.) ; 0-35-0-42 mm x 
22-50 ft, (A.). Diam. 35-62 //. (W.) 

Ehr. Inf. (1838), p. 92, t. 6, f. 1. Halfs. Desm. (1848), 
p. 164, t. 27, f. 2. Archer in Prit. Inf. (1861), p. 747. 
Hassall Fr. Alg. (1845), p. 374. Delponte Desm. (1878), p. 
97, t. 16, f. 4-13. Cleve Sver. Desm. (1864), p. 495. Lundell 
Desm. Suec. (1871), p. 79. Nordstedt Norges Dosm. (1873), 
p. 41. Petit Liste Desm. Paris (1877), p. 28. Grunow 
Desm. Austr. (1858), p. 497. Wood F. Water Algaa U.S. 
(1872), p. 111. Wolle Desm. U.S. (1884), p. 41, fc. 6, f. 7, 
11, t. 8, f. 17. Wittrock Scan. Desm. (1869), p. 23. Bre- 
bisson Liste Desm. (1856), p. 152. Notaris Dcsm. Ital 
(1867), p. 61, t. 8, f. 65. Eabh. Alg. Eur. (1868), p. 128. 
Willo Nov. Sem. (1879), p. 60. Jacobsen Desm. Denm. 
(1874), p. 169 (partly). Klebs. Desui. Pruss. (1879), p. 7 
(var. a}. Kirch. Schles. 138. 

Vibrio ucerosits, Schrank Fauna Bois (180D),p. 47. 

HAB. In small ponds and pools. 

Sussex, Surrey, Cheshire, Westmoreland, Lancashire, Glouces- 
ter, Cornwall, Wales, Scotland ; France, Germany, Italy, Nor- 
way, Denmark, Sweden, Nova Zembla, United States, Mexico. 
Plate IX., jig. 1. a, living cell ; I, empty cell ; c, zygospore. 
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rar. acerosum. 



Frond more elongated, strite more distinct. 
SIZE. 0-5-0-76 mm. x 50 /A (R.). 

Clostexium lanceolatum. Kutz. Phyc. Germ. (1845), p. 130. 

Frond six to ten times longer than broad, sera ilanceol ate, 
gradually tapering ; upper margin convex, lower nearly straight, 
inclined upwards towards the tapering subacute ends ; large 
granules in a single central series, fillets several, distinct, empty 
frond colourless, usually without markings, sometimes faiutly 
striate; central suture evident. 

SIZE. 0-37 mm. x 55 p (R.). Diam. 50-55 p (W.). 

Ralfs. Desm. (1848), p. 163, t. 28, f. 1. Archer in Prit. Inf. 
(1861), p. 747. Cleve Sver. Desm. (1864), p. 495. Lnndell 
Desm. Suec. (1871), p. 79. Petit Liste Desm. Paris (1877), 
p. '28. Grunow Desm. Austr. (1858), p. 497. Witfcrock 
Scan. Desm. (1869), p. 22. Brebisson Liste Desm. (1856), p. 
152. liabh. Alg. Eur. (1868), p. 129. Wolle Desm. U.S. 
(1884), p. 39, t. 8, f. 14. 

Cfjuibclla llo]>ku-kii, Moore Harv. Man. (1841), p. 215. 

CLosterinm acerosum b. lanceolalum, Klebs. Desm. Prus-;. 
(1879), p. 7. 

HAB. In pools. 

Kent, Westmoreland, Ireland; France, Germany, Austria, 
Sweden, United States. 

Plate IX., Jig. 2. a, living cell ; I, empty cell. 

Closterium turgidum. Hhr. Inf. (1838), p. 95, t. 6, /. 7. 

Frond stout, eight' to twelve times as long as broad, semi- 
lanceolate, slightly tapering, upper margin convex, with a 
depression near each extremity ; lower margin concave, in- 
clined upwards, towards the rounded ends ; large granules in a 
single longitudinal series, fillets several, empty frond reddish, 
longitudinal stria} close, distinct, central suture evident. 

SIZE. 0-62 mm. x 65ji(R.); 0-7-1 mm. x 80 p (C.). 
Diam. 64-75 /t (W.). 

Halts. Desm. (1848), p. 165, t. 27, f. 3. Archer in Prit. Inf. 
(1861), p. 747, t. 3, f. 40. Hassall Fr. Alg. (1845), p. 371. 
Lnndell Desm. Suec (1871), p. 79. Brebisson Liste Desm. 
(1856), p. 150. . Rabh. Alg. Eur. (1868), p. 129. Delponte 
Desui. Ital. (1878), p. 113, t. 16, f. 24-29. Wolle Desm. U.S. 
(1884), p. 41, t. 6, f. 15. Kirch. Schles. 138. 

Closttriwn turgidum, a. typicum, Klebs. Desm. Pruss. (1879), 
p. 20. 

HAB. In swamps. 
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Sussex, Kent, Surrey, Hants, Cheshire, Westmoreland, 
Cornwall,' Wales, Scotland; France, Germany, Italy, Sweden, 
United States. 

Plate IX., fig. 3. a, living cell ; 5, empty cell. 

Closterium Pxitchaxdianum. Archer Hicr. Journ. (1862), n. p., 
250, t. 12, /. 25-27. 

Frond gradually tapering, ten to fourteen times longer than 
broad, curvature slight ; lower margin very slightly concave, 
inclined upwards atthetapering.conical truncate ends; endochrome 
with several fillets, and a single longitudinal series of large 
granules, empty frond very finely striate, reddish near the ends. 

SIZE. 0-35-0-5 mm. x 30-35 a (A.). Sometimes 50 p 
broad (C.). 

Lundell Desrn. Suec. (1871), p. 79. Nordstedt Norges Desm. 
(1873), p. 41. Nordst. and Wittr. Desm. Ital. (1876), p. 27. 
Rabh. Alg. Eur. (1868), p. 129. 

Closterium lunceolatuin. Cleve Bidrag (1864), p. 495, t. 4, 
f. 7. 

HAS. In pools. 

Ireland, Wales ; Sweden, Norway, Italy. 

Plate X, fig. 1. a s living cell; I c, empty cells; d, extremity of 
empty cell. 

Plate XT., Jig 7. Zygospore. 

Closteiium pxaelongum. JSrel. Liste (1856), p. 152. 

Frond very slender, extremely long, thirty-five to forty times 
as long as broad, slightly curved, very gradually tapering ; 
upper margin slightly convex, with a depression near each ex- 
tremity ; lower concave, inclined upwards towards the rounded 
ends, large grannies in a single series. Empty frond colourless, 
without markings. 

SIZE. 0-78 mm. x 20 p (A.) ; 0-87 mm. x 20 p (D.). 

Archer in Frit. Inf. (1861), p. 747. Rabh. Alg. Eur. 
(1868), p. 130. 

HAB. In pools. 

Ireland ; France. 

Plate X.,fig 2. a, living cell ; I, empty cell ; c, zygospore. 

+ * % Frond tapering , loiver margin concave, often inflated in 
the centre, inclined dowmcards towards rounded or sub-acute ends, 
empty frond tcithout stricc. 

| Frond slender, curvature slight. 

Closterium gracile. Breb. Liste (1856),^. 155, t. 2,f. 45. 
Frond very slender, about twenty-five to thirty times as long 
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as broad, linear, nearly straight, except at the extremities, 
which are curved downwards, sides parallel, ends obtuse, 
endochrome arranged in a zigzag or sub-spiral manner. Empty 
frond without strife. Zygospore globose smooth. 

SIZE. 0-15-0'2 mm. x 5-6 //. ; 0-2-0-35 mm. X 8 /A (C.). 
Diana. 5-6 /j ; zygospore 28-30 x 22 ^ (W.). 

Archer in Prit. Inf. (1861), p. 748. Cleve Sver. Desiu. 
(1864), p. 495. Nordstedt Norges Desrn. (1878;, p. 40. 
Jacobsen Desui. Denm. (1874), p. 172. Wolle Desm. U.S. 
(1884), p 39, t. 6, f. 4, 5. Kirch. Schles. 137. 

HAS. In boggy pools. 

Ireland ; France, Sweden, Norway, Denmark, United States. 

C. grucile most resembles C.junciditm, but it differs from that species 
in the arrangement of the endochrome, and also in the empty froud 
being without strife. 

Plate XIII., jig. 8. a, living cell ; 5, empty cell. 

tt Frond lunate, curvature considerable. 

Clostexium Ehrenbergii. Meneg. St/n. Desm. (1S40), p. 2;12. 

Frond large, stout, about five or six times as long as broad, 
lunate, extremities tapering, upper margin yery convex, lower 
concave, with a conspicuous central inflation, ends broadly 
rounded, large granules, numerous, scattered, fillets several ; 
empty frond colourless, without strife ; central suture not evi- 
dent. Zvgospore orbicular, smootli. 

SIZE. ' 0-37 mm. x GO /A (R.) ; 0'32-0'5 mm. x 57-80 ^ 
(D.). Diam. 75-110 J u(W.). 

Hassall Fr. Alg. (1845), t. 84, f. 1. Archer in Prit. Inf. 
(1861), p. 748, t. 16, f. 10 to 14. Ralfs. Desm. (1848), p. 166, 
t. 28. f. 2. Delponte Desm. (1878), p. 93, t. 16, f. 18-20. 
Cleve Sver. Desm. (1864), p. 494. Nordstedt Norges Desm. 
(1873), p. 41. Petit Liste Desm. Paris (1877), p. 28. Gru- 
now Desm. Austr. (1858), p. 497. Wood F. Water Algw 
U.S. (1872), p. 113. Wolle Desm. U.S. (1884), p. 45, t. 7, 
f. 16. Wittrock Scan. Desm. (1869), p. 23. Brebissou Liste 
Desm. (1856), p. 148. Rabh. Alg. Eur. (1868), p. 181. 

Lunulina monilijem, Bory Ency. (1824), t. 3, f. 22, 25, 27. 

Closterium huuda, Ehr. Infus. (1838), t. 5, f. xv., 2. Hassall 
Fr. Alg. (1845), t. 84, f. 42. 

Closterium maniliferum forma Ehrenbergiana, Jacobsen Desm. 
Denm. (1874), p. 170. 

Closterium iiioniliferum, c. Ehrenbergii, Klebs. D_esm. Pruss. 
(1879), p. 10. 

HAB. In ponds and streams. 
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Widely distributed in England, Wales, Scotland ; France, 
Germany, Italy, Norway, Austria, Sweden, United States. 

Plate XII., Jig. 2, a, living cell; I, empty cell. 

Clostexium monilifejrum. Mr. Inf. (1838), p. 90, t. 5, f. 16. 

Frond stout, five or six times as long as broad, Innate, extre- 
mities tapering; upper margin convex, lower concave, with a 
central inflation, ends rounded ; large granules conspicuous, in 
a single longitudinal series ; empty frond colourless, without 
B triie, suture not evident. 

SIZE. 0-32-0-40 mm. X 50 ^(R.) ; 0-48-0'S mm. x 50-70 
p. (D.). Diam. 45-55 /* (W.). 

Ralfs. Desna, (1848), p. 166, t. 28, f. 3. Archer in Prit. Inf. 
(186]), p. 748. Hassall Fr. Alg. (1845). p. 370. Delponte 
Desm. (1878), p. 94, t. 16, f. '21-23. Cleve Sver. Desrn. 
(1S64), p. 494. Lundell Desm. Suec. (1871), p. 80. Nord- 
steclt Norges Desm. (1873), p. 42. Nordsteclt Desm. Arct. 
(1875), p. 39. Petit Liste Desm. Paris (1877), p. 28. Gru- 
now Desm. Austr. (1858), p. 497. Wood F. Water Algro 
U.S. (1872), p. 113. Brebisson Liste Desm. (1856), p. 149. 
Wolle Desm. U.S. (1884), p. 45, t. 7, f. 16. Notaris Desm. 
Ital. (1867), p. 60, t. 6, f. 62. Rabli. Alg. Eur. (1868), p. 131. 

Closterium lunula, Kutz. Syn. Desm. (1833), f. 80. 

Closterium moniliferuin forma j\Julkriana } Jacobsen Desm. 
Denm. (1874), p. 170. 

Closterium moniliferum a. typicum, Klebs. Desm. Pruss. 
(1879), p. 9. 

HAB. In ponds, pools, c. 

Widely distributed iu England, Wales, Scotland, Ireland; 
France, Germany, ItaJy, Sweden, Austria, Norway, Russian 
Lapland, United States. 

Plate XII., fig. 3. a, living cell ; 5, empty cell. 

Closterium Jennexi. Ralfs. Desm. (1848), p. 167, t. 2S,/. 6. 

Frond small, distance between the extremities six or seven 
times the breadth, crescent-shaped, much curved, gradually 
tapering, sometimes with an obscure central constriction; upper 
margin very convex, lower very concave, without a central infla- 
tion, ends obtuse, rounded, large granules in a single series, 
empty frond colourless, without stria 1 . 

SIZE. 87 x U ^ (R.); 250-18 /z(D.). Diam. 14 ^ (W.) 
Brebisson Liste Desm. (1856), p. 302. Archer in Prit. 
Inf. (1861), -p. 748. Delponte Desm. (1878), p. 100, t. 17, 
f. 52, 53. Lnndell Desm. Suec. (1871), p. 81. Nordstedt 
Norges Desm. (1873), p. 42. Wnnrl F Wot. <M-~ TT o 
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(1872), p. 115. .Rabh. Alg. Em-. (1868), p. 134. Wille Nov. 
Sera. (1879), p. 60. Wolle Desm. U.S. (1884), p. 44, t. 7, f. 5. 

Closterium moniliferwn, Ehr. Inf. (1838), t. 5, f. 16, No. 6,7. 

Closterium Diana, c. Jenneri, Klebs. Desm. Pruss. (1879), 
p. 12. 

HAB. Sussex, Surrey, Hants, Cornwall ; France, Sweden, 
Norway, Italy, Nova Zembla, United States. 

Plate XIII., Jig. 4. a, living cell ; b, empty cell. 

Closterium Leibleinii. Kutz. Syn. Drat. (1833), p. 596. 

Frond somewhat stout, distance between the extremities six 
or eight times the breadth, crescent-shaped, much curved, 
rapidly attenuated, upper margin very convex, lower very con- 
cave, often with a slight central inflation, ends sub-acute ; large 
granules in a single series, fillets few or indistinct. Empty 
frond somewhat straw-coloured, without strife, suture evident, 
zvgospore orbicular. 

"SIZE. 0-85-0-15 mm. x 15-40 p (R.) ; 0-22-0-3 mm. x 
46-57 fjL (D.). Diam. 40-60 /* (W.) 1 . 

Brebisson Alg. Fivl. (1835), p. 58, t. 8. Wolle Desm. U.S. 
(1884), p. 46, t. 7, f. 13, 20. Archer in Pi-it. Inf. (1861), p. 
748. Baits Desm. (1848), p. 167, t. 28, f. 4. Delponte Desm. 
(1878), p. 98, 1. 17, f. 1-6. Cleve Sver. Desm. (1864), p. 494. 
Lundcll Desm. Suec. (1871), p. 80. Petit Liste Desm. Paris 
(1877), p. 28. Grunow Desm. Austr. (1858), p. 497. Wood 
F. Water Algte U.S. (1872), p. 114. Wittrock Scan. Desm. 
(1869), p. 22. Brebisson Liste Desm. (1856), p. 150. Rabh. 
Alg. Eur. (1868), p. 182. Wille Nov. Scm. (1879), p. 59. 

Closterium lunula, Leibl. Fl. (1827), p. 259. 

Closterium moniliferum forma Leibleimana, Jacobseu Desm., 
Denin. (1874), p. 170. 

Closterium moniliferum, b. Leibleinii, Klebs. Desm. Pruss. 
(1879), p. 9. 

HAB. In pomLs. 

Sussex, Surrey, Cheshire, Gloucester, Yorkshire, Lancashire, 
Cornwall, Wales, Scotland ; France, Germany, Italy, Austria, 
Sweden, Nova Zembla, United States. 

var. /3. Afore slender, scarcely inflated on the lower margin. 

Closterium Leibleinii, var. /?. Ralfs. Desm. p. 167. 

Plate XIII., jig. 1. a b, living cells; c, empty cells ; d, zygospore. 

Clostexium monotsenium. Archer Jficr. Jonrn. (1876} : xvi., 
f. 415. 

Small, comparatively stout, curvature slight, inflated in the 
middle, gradually tapering though still thick towards the apices. 
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which are blunt, rounded; membrane smootb and colourless. 
Endoclivome a single longitudinal band, not plicated ; each 
locnlus containing usually a single moving granule, forming a 
rounded cavity in the plasma, at some distance from the apex. 

SIZE. 

Ireland. 

Closterium Biaiiee. jEhr. Infus. (1S38), t. 5,/. 17. 

Frond slender, six or eight times as long as broad, crescent- 
shaped, much curved, rapidly attenuated, upper margin veiy 
convex, lower very concave without a central inflation, ends 
sub-acute, with a very slight emarginatiou at the upper out- 
ward extremity ; large granules in a .single series ; empty 
frond somewhat straw-coloured, or faintly reddish, without 
strite suture evident. Zygospore globose, smooth. 

SIZE. 0-17 mm. x 20 / (E.) ; O'H-0-3 mm. X 10-25 M 
(D.) ; diam. 16-20 /t (W.) ; zygospore 36 p (L.). 

Ralfs. Desm. (1848), p. 168, t. 28, f. 5. Archer in Prit. 
Inf. (1861), p. 748. Wolle Desm. U.S. 44, t. 7, f. 8-9, t. 8, 
f. 4. Hassall Fr. Alg. (1845), p. 371. Delponte Desm. 
(1878), p. 99, t. 17, f. 45-51. Nordstedt Desm. Arct. (1875), 
p. 15. Nordstedt Gorges Desm. (1873), p. 42. Cleve Sver. 
Desm. (1864), p. 494. Lundell Desm. Suec. (1871), p. 81. 
Nordstedt Desm. Arct. (1875), 37-39. Grunow Desm. 
Austr. (1858), p. 497. Wood F. Water Algra U.S. (1872), 
p. 114. Wittrock Scan. Desm. (1869), p. 22. Brebisson 
Liste Desm. (1856), p. 149. Rabh. Alg. Eur. (1868), p. 133. 
Wille Nov. Sem. (1879), p. 59. Jacobsen Desm. Denm. 
(1874), p. 170. JSTordstedt Desm. Spitz. (1872), p. 26. 

Closterium Venus, Kutz. Phy. Germ. (1845), 130. Petit 
Liste Desm. Paris (1877), p. 28. 

Closterium acuminatum, Kutz. Phy. Germ. (1845), 130. 

Closterium ruficeps, Ehr. Abh. Berl. Ale. (1831), p. 67. 

Closterium Dianoe a. typicum, Klebs. Desni. Pruss. (1879), 
p. 11. 

HAB. In quiet water. 

Sussex, Cheshire, Westmoreland, Wales, Scotland ; France, 
jermany, Italy, Sweden, Norway, Denmark, Austria, Spitz- 
>ergen, Nova Zembla, Russian Lapland, United States. 

Plate XIII., fig. 3. a, living cell ; I, empty cell. 

*! Fronds gradually tapering, curvature often gradual, lower 
margin concave, inclined downwards at the rounded trun- 
cate, or nearly acute ends. Empty frond striate. 

t Fronds crescent shaped. 

Closterium cynthia. Not. Desm. Ital. (1867), p. G5, t. 7, f. 71. 
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gradually attenuated from the middle towards each ex- 
tremity, apices obtuse, elegantly arcuate, almost a semi- 
circle. Endochrome dense, interrupted in the middle of the 
frond. Terminal space occupied by a single active granule, 
membrane amber colour, delicately striate with 1-3 trans- 
verse striae at the middle. Striae of the membrane about 10 
or 12. Zygospore globose, smooth. 

SIZE. 104-160 x 11-18 fji ; zygospore 28-31 /, (L.). 

.Archer Micr. Journ. (1868), viii., p. 118. Lundell Desm. 
Suec. (1871), p. 78. Nordstedt Gorges Desm. (1873), p. 40. 
Jacobsen Desm. Denm. (1874), p. 176. 

Closterium Archerianum c. Giinihia. Klebs. Desm. Pruss. 
(1879), p. 13. 

HAB. In turbaries. 

Ireland, Sweden, Norway, Denmark, Italy. 

Plate XIII., fig. 2. a, living cell ; I, empty cell. 

In some respects C. cyntliia resembles C. Jenneri, but ib is a largor 
species. Ifc is marked by having a solitary, .somewhat large granule in 
the middle of the terminal space, not a cluster of small ones. "It afc 
once catches the eye by its peculiar curvature, differing from that of the- 
much-curved forms at all liable to be mistaken for it. It is not so 
equally arched, aud the eucls are more rounded and blunt tbau in them ; 
in fact it is not so graceful a form aa C. T.<>M>*:- ' ^ ^ - 

seems most to approach in size. Froi 
atriolate." 

Closterium Archerianum. Cleoe in Lundell Desm. Suec 77 
t. 5, f. 13. *' ' 

Narrowly_ lanceolate, ten times longer than broad, equally 
curved, semilunar or semicircular, ventral side not swollen, 
somewhat obtuse at each apex, more or less extended' 
equally attenuated, 2-4 strife transversely in the centre,' 
membrane yellow, becoming brownish, longitudinally striate' 
with about 10 striae, amylaceous granules disposed in a single 
series. 

SIZE. 196-230x18-21/1(11.). 

Archer Micr. Journ. xiii. (1873), p. 213. IsTordsteclt NToro-es 
Desm. (1873), p. 40. Jacobsen Desm. Denm. (1S74), p, 175. 

Closterium Archerianum a. typicum, Klebs. Desm. Pruss 
(1879), p. 13. 

K Wales, Ireland, Norway, Denmark, Germany. 
Plate XIII., Jtg. 5. a, living coll ; I, empty cell. 

Closterium calcspo*um. With: Anted: (1SG9), p. 23, f. 11. 

Small, semi lunate, not swollen in the middle, slender, 6 to 
9 times as long as broad, acuminate at the apices, vesinlp in 
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a single series, empty frond at length very delicately striate. 
Zygospore globose, furnished, with, conical processes. 

'SIZE. 70-95 x 10-12 p zygospore 20 ft. 

Archer Micr. Jourii. (1873), xiii., p. 100. Lundcll Desm. 
Suec. (1871), p. SI. TFille Nov. Sem. (1879), p. 60. 

Ireland ; Sweden, Nova Zembla. 

Plate XIII., fig. 6. a, living cells ; l>, empty cells; c, zygosporcs. 

Closterium lagoense. Nordst. Videns. ATeddl. Kjob. (1800), p. 203. 

t- 2 3 / '2. 

Lanceolate, six to seven times longer than broad, somewhat 
semi-lunar, not inflated at the centre, a little spreading at the 
extremities, with the apices a very little dilated, rather obtuse, 
suddenly attenuated, three transverse strife in the middle, mem- 
brane becoming brownish, longitudinally striate, with about 10 
strife. Vesicles about 5 in each segment disposed in a central 
series. 

SIZE. Long 138-166 p ; broad, 25-28 p. 
Archer Micr. Journ. (1873), xiii., p. 213. 
Ireland ; Brazil. 
Plate XII., fig. 5. a, living cell ; I, empty cell. 

ff Fronds sliyhtly curved, -not lunate. 

Closterium costatum. Corda. Aim. Curls. (1S35), t. 5, f. 01. 

Frond stout, about five or six times as long as broad, lunate, 
attenuated; upper margin convex, lower concave, ends obtuse' 
rounded ; large granules in a single series ; empty frond 
reddish ; strife few (about six), conspicuous ; suture evident. 
Zygospore globose or ovoid-globose, smooth. 

SIZE. 0-32 mm. x65 p (R.) ; diam. 63-70 u (W.) ; zy^os- 
pore 100-120 p (L.). A V " J& 

Ealfs. Desm. (1848), p. 170, t. 29, f. 1. Archer in Prit 
Int. (1SG1), p. 748. Clcvc Sver. Desm. (I8fi4), p. 494. Liiu- 
ilell Dosm. Suec. (1871), p. 78. Nor.lstedt Norgcs Desm. 
(1873), p. 40. Brebisson Liste Desm. (16,"i6) p 143' 
Nolans Desm. Ital. (1SG7), p. C2, t. 7, f. GG. Ifcibli. Alg Eur! 
(1SCS), p. 15G. Jacobsen Desm. Denm. (187-1) p 174' 
\Volle Desm. U.S., p. 42, t. G, f. ] 9. Kirch. Schles! 139. 
^Closterium. doliolatum, Breb. Meueg. fcjyn. Desm. (184U), p. 

~ 

Closterium turgidulum, Kntz. Phyc. Germ. (1845), I32 

Cluster iian. dilatatum, Kutz. Phy. Germ. (la45), p! 122. 
CLsteriiim striolutiwn b. coataiwn.Klebs. Desm. Pruss.{is79) 
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HAB. In marsh pools and bogs. 

Sussex, Surrey, Hants, Gloster, Westmoreland, Cornwall, 
Wales, Scotland ; France, Germany, Sweden, Italy, Norway, 
Denmark, United States. 

Plate 3L.,fg- 3. a, living cell ; 5, empty cell. 

Closteiium striolatum. Ekr. Abli. Serl. ATcad. (1833), p. 68. 

Frond from six to ten times as long as broad, lunate, 
attenuated; upper margin convex slightly depressed in the 
centre, lower concave, ends very obtuse, rounded ; large granules 
in a single series ; empty frond reddish, especially near the ends ; 
stria? very numerous, crowded, transverse sutures usually three. 
Zygospore orbicular, smooth. 

SIZE. 0-3-0-37 mm. x 40-45 p (R.)- Diam. 88-40 p (W.). 

Ehr. Infus. (1838), t. 6, f. 12. Hassall Fr. Alg., p. 373. 
Archer in Pi-it. Inf. (1861), p. 749, t. 2, f. 2 an-1 6. Wolle 
Desm. U.S. (1834), p. 42, t. 6, f. 8, 20. Ralfs. Desm. (1848), 
p. 171, t. 29, f. 2. Cleve Sver. Desm. (1864), p. 4-94. Lnmlell 
Desm. Suec. (1871), p. 77. Nordstedt Norges Desm. (1873), 
39. Nordstedt Desm. Arct. (1875), p. 37, 39. Petit Liste 
Desm. Paris (1877), p. 28. Wood F. Water Alga? U.S., 
(1872), p. 109. Wittrock Scan. Desm. (1869), p. 23. Brebis- 
son Liste Desm. (1856), p. 153. Notaris Desm. Ital. (1867), 
p. 62, t. 7, f. 67. Rabk. Alg. Eur. (1SG8), p. 125 (exol. var. 
b.). Wille Nov. Sem. (1879), p. 61. Nordstedt. Beam. 
Spitz. (1872), p. 25. Kirch. Schles. 139. 

Closterium striolatum, var. a. vulgaris, Jacobsen Desm. Denm. 
(1874), p. 176. 

Closterium striolatum a.typicum,K\ebs. Desm. Pruss. (1879), 
p. 14. 

HAB. In shallow pools. 

Widely distributed in England, Wales, Scotland, Ireland ; 
France, Germany, Italy, Sweden, Norway, Nova Zenibla, 
Russian Lapland, United States. 

Plate XL, fig. 1. a, living cell ; b c, empty cells ; d, zygoepore. 

Closterium intermedium. Ealfs. Desm. (1S4S), p. 171, t. 29, /. 3. 

Frond slender, twelve to fifteen times as long as broad, 
slightly curved, very gently tapering, upper margin convex, 
gradually arched, lower slightly concave ; endsobtu.se, rounded; 
large granules in a single series ; empty frond pnle straw- 
coloured, strife distinct, numerous, but not crowded ; transverse 
sutures usually more than three. Zygospore globose, smooth. 

SIZE. 0-32-0-45 mm. x22 p (R.) ; zygospore 54 p. (L.). 
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Ralfs. Brit. Alga Exs. No. 29. Archer in Prit. Inf. (1861), 
p. 749. Cleve Sver. Desm. (1864), p. 495. Lundell Dcsm. 
Suec. (1871), p. 77. Nordstedt NorgesDesm. (1873), p. 40. 
Petit Liste Desm. Paris (1877), p. 28. Wittrock Scan. Desm. 
(1869), p. 23. Brebisson Liste Desm. (1856), p. 153. 

Closterium striolatum, var. ft. intermedia, Jacobsen Dcsm. 
Demn. (1874), p. 176. 

Closterium intermedium a. typicum, Klebs. Desm. Prass. 
(1879), p. 16. 

Closterium striolatum, var. b. } elongatum, Rabh. Alg. Eur. 
(1868), p. 126. 

HAS. 

Wales ; France, Germany, Sweden, Norway. 
Plate XI., jig. 2. a, living cell ; b, empty cell. 
Plate XV., fig. 6. Empty cells. 

Closterium angustatum. Eutz. Phye. Germ. (18-15), jp. 132. 

Frond slender, ten to twenty times as long- as broad, sub- 
linear, slightly curved, scarcely attenuated, upper margin con vox, 
gradual, lower concave ; ends truncate, slightly rounded ; largo 
granules in a single series ; empty fr&nd pale reddish, especially, 
near the ends, stria few (about four), very distinct, transverse 
sutures usually three. 

SIZE. 0-4 mm. x 21 ^ (R.) ; diam. 15-25 p. ( W.). 

Rafts. Desm. (1848), p. 172, t. *9, f. 4. Archer in Pril. 
Inf. (1861), p. 749. Wolle Desm. U.S. (1884), p. 40, t. G, f. 
21-23. Lundell Desm. Suec. (1871), p. 78. NordslixU 
Norges Desm. (1873), p. 40. Petit Lisfce Desm. Paris 
(1877), p. 28. Wood F. Water Algro U.S. (]872), p. 110. 
Wittrock Scan. Desm. (1869), p. 23. Brebisson Liste Desm. 
(1856), p. 153. Notaris Desm. Ital. (1867), p. 66, t. 8, f. 72. 
Rabh. Alg. Eur. (1868), p. 126. Jacobsen Desm. Denm. 
(1874), p. 176. 

Closterium sulcatum, Breb. in litt. fide Ralfs. 

HAB. In ponds. 

Sussex, Surrey, Westmoreland, Wales, Scotland ; France, 
Germany, Norway, Sweden, Italy, Denmark, United States. 

Plate XI., fig. 3. a, living cell ; b, empty cell ; c, portion enlarged. 

Closteiium juiiciduxn. Rolfs. Desm. (1S48), p. 172, t. 29,/. 6. 

Frond very slender, fifteen to even thirty-five times as long us 
broad, linear, straight, except towards the extremities, wliicliarc 
somewhat curved downwards, ends obtuse, empty frond nearly 
colourless, stria? not numerous, faint ; transverse sutures usually 
three. Zygospore orbicular, smooth. 
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SIZE. 0-22-0-37 mm. x 5 p (E.) ; 0-22-0-46 mm. x 7- 
14 fj. (D.). Diam. 11-12 p (W.). 

Wolle Desm. U.S. (1884), p. 38, t. 6, f. 2, 3. Archer in 
Prit. Inf. (1861), p. 749. Delponto Desm. (1878), p. 115, t. 
17, f. 11-14. Cleve Sver. Desm. (1864), p. 495. Lundell Desm. 
Snec. (1871), p. 78. Nordstedt Norges Desm. (1873), p. 40. 
Nordstedt Desm. Arct. (1875), p. 39. Petit Liste Desm. Paris 
(1877), p. 28. Grunow Desm. Austr. (1858), p. 501. Wood 
F. Water Algae U.S. (1872), p. 110. Wittrock Scan. Desm. 
(1869), p. 23. Bi-ebisson Liste Desm. (1856), p. 152. Notaris 
Desm. Ital. (1867), p. 64, t. 7, f. 69. Rabh. Alg. Eur. (1868), 
p. 127. Jacobsen Desm. Denm. (1874), p. 176. 

Closterium intermedium c. juncidwn, Klebs. Desm. Pruss. 
(1879), p. 16. 

HAB. In ponds. 

Sussex, Cheshire, Westmoreland, Cornwall, Wales ; Prance, 
Germany, Italy, Sweden, Denmark, Norway, Austria, Russian 
Lapland, United States. 

var. /?. Frond stouter, less elongated. 
Closterium juncidum, var. /3, Ralfs. Desm. p. 173, t. 2967, 
HAB. In ponds. 
Sussex, Wales. 
Plate XIII., Jig. 7. a, living cells ; b, empty cells ; o. zygospore. 

Closterium lineatum, Hhr. Abh. Berl. ATcad. (1833),^. 233. 

Frond slender, elongated, eighteen to twenty or twenty-five 
times as long as broad, gently curved, very gradually attenuated, 
upper margin unequally convex, being most curved near the 
ends, lower concave, or somewhat protuberant at the centre, 
sides somewhat parallel for a portion of their length, extremi- 
ties gradually tapering, slender, curved downwards, ends obtuse ; 
large granules iu a single series, empty frond reddish, strias 
numerous, distinct, one or more, transverse lines at the suture. 
Zygospore double, rounded, smooth. 

SIZE. 0-5 mm. x 26 p. (E.) ; O43-0-72 mm. x 21-28 p 
(D.). Diam. 24-36 /z (W.). 

Ehr. Infus. (1838), t. 6, f. 8. Wolle Desm. U.S. (1884), 
p. 43 t. 6, f. 16. Archer in Prit. Inf. (1861), p. 749, t. 3, 
f. 41,42. Hassall Fr. Alg. (1845), p. 372. Ralfs. Desm. 
(1848), p. 173, t. 30, f, 1. Delponte Desm. (187S), p. 117, 
t 17, f. 28-30. Cleve Sver. Desm. (1864), p. 495. Lundell 
Desm'. Snec. (1871), p. 79. Wood F. Water Alga U.S. (1872), 
p. 112. Brobisson Liste Desm. (1856), p. 152. Rabh. Alg. 
Eur. (1868), p. 130. Jacobsen Desna. Denm. (1874), p. 174. 
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HAS. Susses, Lancashire, Cornwall, Wales, Scotland ; Franco, 
Germany, Italy, Denmark, Sweden, Mexico, United States. 

var. /3. Stria* equal. 

Closterium lineatum, var. /3. Ralfs. Desm. p. 173. 

var. y. Striee very faint except at the centre of the frond. 

Closterium lineatum, yar. 7. Archer in Prit. Inf. (1861), p. 
749. 

Plate XII., Jig. 1. a, living cell ; I, empty cell. 
Plate XV., fig, 5, Abnormal zygospore, single. 

# %% Frond gradually curved, suddenly contracted at the end tn a 
conical point. 

Closterium attenuatum, Ehr. Inf. (1838), t. 6,f. 4. 

Frond eight to twelve times as long as broad, gently curved, 
gradually attenuated, upper margin slightly convex, lowt-r con- 
cave ; extremities suddenly contracted into an obtuse conical 
point; large granules in a single series; empty frond reddish, 
with numerous close strife, central suture evident. 

SIZE. 0-42 mm. x 38u(R); 0-36-0-5 mm. x 3fiu (I).)- 
Diarn. 34-42 /z (W.). ^ 

Ralfs. Desm. (1848), p. 169, t. 29, f. 5. Wolln D.-sm. 
U.S. (1884), p. 41, t. 8, f. 5. Archer in Prit. Inf. (1KUI), p. 
749, t. 3, f. 43. Lundell Desm. Suec. (1871), p. 79. l!ir- 
bisson Liste Desm. (1856), p. 153. Rabh. Alg. Eur. (IBM), 
p. 130. Jacobsen Desm. Denui. (1874), p. 174. 

Closterium candianum, Delponte Desm (1878) p 11-1 1 17 
f. 7-10. (?) ' ' ' 

HAB. K ent, Sussex, Surrey, Westmoreland, Cornwall, 
\Vales; France, Germany, Italy, Sweden, Denmark, UniUid 
States. 

Plate Xir^fig. 1. a> living cell ; b, empty cell. 

!** Frond ventricose or narrowly lanceolate, tapering ranidlu 
into a distinct leal;. 

Clostentim Ralfsii, Sreb. in 



< 

Frond stout, six to nine times as long as Lroad, U,o nn,,( T 
margin shghtly convex, lower concave, vontricose a t Tn 
each extremity tapering into a narrow slender reddi 1 -' 

shorter than the body, slightly curved downwards, e nd, ol, us ' 
large granules conspicuous in a single .series c L ' w 1 
reddisb, especially near the ends ; striaa numorons do-, 
djs.nct, central s.tnre accompanied by " 
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SIZE. 0-3 mm. x 50 /A (R.) ; diom. 42-47 ,.L (W.). ' 
Ralfs. Brit,. Algre Ess., No. 30. Wolle Desm. U.S. 

(1884), p. 46, t. 7, f. 10. Archer in Pi-it. Inf. (1861), p. 749. 

Lnndell Desm. Suec. (1871), p. 81. Noi-dstedt Norges 

Desm. (1873), p. 42. Brebisson Liste Desm. (1856), p. 155. 

Rabh. Alg. EXIT. (1868), p. 135. 

Closterium rostratum, Ralfs. in Jenner PL Tunlb. (1845), 
p. 196. 

Olosterium Ralfsii &. typicum, Klebs. Desm. Pruss. (1879), 
p. 18, t. 2, f. 6, &, c. 

HAB. In ponds. 

Kent, Sussex, Lancashire, Westmoreland, Corn-wall, Nor- 
folk, Wales, Scotland ; France, United States. 

Plate XIV., fig. 2. a, living cell; b, empty cell. 
Plate XV., fig. S. a, empty cell. 

Clostemim xostratum. Ulir. Alh.Berl. Alcad. (1831),^. 67. 

Frond from ten to fifteen times as long as broad, lanceolate, 
upper and lower margins nearly equally convex ; each ex- 
tremity tapering- into a narrow setaceous, nearly colourless 
beak, nearly equal in length to the body, curved downwards, 
ends obtuse, large granules in a single series, empty frond 
colourless, or faintly straw-coloured, strife numerous, close, 
suture solitary, zygospore somewhat cruciform, with concave 
sides. 

SIZE. 0-37 mm. x 23 ^ (R.) ; 0'37 mm. x 35 /JL (A.); 
0-4-0'59 mm. x 21-28 /j. (D.) ; diam. 23-40 p. (W.). 

Ehr. Iiifus. (1838), t. 6, f. 10. Meueg. Syn. (1840), p. 
233. Archer in Prit. Inf. (1861), p. 749, t. 3, f. 44. Ralfs. 
Desm. (1848), p. 175, t. 30, f. 3. Delponte Desm. (1878), p. 
118, t. 17, f. 63-08. Clcve Sver. Desm. (1864), p. 
495. Lundell Desm. Suec. (1871), p. 81. Noi'dstedt 
Norges Desm. (1873), p. 42. Nordstedt Desm. Arct. 
(1875), p. 37. Petit Liste Desm. Paris (1877), p. 28. 
Wollc Desm. U.S. (1884), p. 46, t. 8. f. 1-3. Wood P. 
Water Alga?. U.S. (1872;, p. 115. Brebisson Liste Desm. 
(1856), p. 156. Notaris Desm. Ital. (1867), p. 66, t. 8, f. 73. 
liabh. Alg. Eur. (18(58), p. 135. Wille Nov. Scrn. (1879), p. 
60. Klebs. Desm. Pruss. (1879), p. 18. 

Closttiriam acita, Nits, in Kutz. &yn. Diat, (1833), p. 595. 
f. 81. 

Chintcriitiii cauilatinn, Corda Aim. Carls. (1835), t. 5, f. 66. 

Staaroi:i'rus acita, Kutz. Pliy. Germ. (1845), p. 133. 
Gruuow Desm. Austr. (1858), p. 497. 

HAD. In ponds. 

3 
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Kent, Sussex, Gloucester, Cheshire, Westmoreland, Lanca- 
shire, Cornwall, Wales, Scotland ; Prance, Germany, Italy, 
Sweden, Nova Zenabla, United States. 

Plate XIV. s fi<]. 3. a, living cell ; I, empty cell ; c, d, e, conjngatiou 
and development of zygospore, af ber De Bory. 

Closterium setaceum. E7ir. Abli. JBerl Alcatl. (1833), p. 239. 

Frond very slender, twenty to twenty-five times as long 
as broad, narrow lanceolate, upper and lower margins nearly 
equally and but slightly convex ; each extremity tapering 
into a very long, slender, setaceous, colourless beak, longer 
than the body, ultimately curved downwards, ends obtuse ; 
empty frond colourless, strice close, faint, central suture 
solitary, zygospore cruciform. 

SIZE. 0-21 mm. x 10 P (R.) ; 0-36-05 mm. x 18-32 * (D.) ; 
diarn. 10-11 n (W.). 

Ehr. Inf. (1838), t. 6, f. 11. Hassall Fr. Ale. (1845), p. 
373. Archer in 'Prit. Inf. (1861), p. 750. Wolle Desm. 
U.S. p. 47, t. 8, f. 6-11. Delponte Desm. (1878), p. 105, t. 
17, f. 41-44. Lundell Desm. Succ. (1871), p. 81. Nordstedt 
Gorges Desm. (1873), p. 42. Petit Liste Desm. Paris 
(1877), p. 28. Wood F. Water Algoe U.S. (1872), p. 110. 
Brebissou Liste Desm. (1856), p. 156. IsTotaris Desm. Ital. 
1867, p. 67, t. 8, f. 74. Rabh. Alg. Eur. (1868), p. 136. 
Jacobsen Desm. Denni. (1874), p. 174. 

iStauroceras subulatnm, Kutz. Phy. Germ. (1845), p. 133. 
Grrunow Desm. Austr. (1858), p. 497. 

Sta-uroceras inter-medium, Kutz. Sp. Alg. (1849), p. 166. 

Glosterium rostra-turn, Bailey Arner. Journ. (1841), t. 1, f. 
36. 

Closterium (Asteroselene) setaceum, Wittrock >Scan. Desm. 
(1869), p. 24. 

Closterium rostrafaim c. setaceum, Klebs. Desni. Pruss. 
(1879), p. 18. 

HAS. In ponds. 

Sussex, Gloucester, Wales, Scotland ; France, Germany, 
Italy, United States. 

Plate XIV., fiy. 4- a, living cell ; b, empty cell ; c, formation of 
zygospore. 



Cloaterium Kutzingii. Bi-et. Liste (1856), 2>. 156 3 t. 2, f. 40. 

Similar to C. rostratum, but smaller, straight in the middle, 
narrow lanceolate, each extremity tapering- into a long, 
slender, setaceous beak, which is curved at the obtuse ends, 
and less than the length of the body. 

SIZE. JDiam. 17 /.i (W.). 
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Wolle Desm. U.S., p. 47, t. 8, f. 8. Lund. Desm. Suec. 
(1871), p. -81. 
HAS. In ponds. 
France, United States, Sweden. 
Plate XV., Jig. 3. a, living cell ; b, empty cell. 

#:j (. # Frond minute, tapering, curvature very slight, neither 
**** inflated nor rostrate. 

Closterium cornu. Ehr. Abh. Berl. Alcad. (1830), $. 62 

Frond minute, five to eight times as long as broad, slender, 
slightly curved, attenuated, ends blunt ; endochrome not 
reaching to the extremities ; large granules indistinct, in a 
single series ; empty frond colourless, without striss. Zygos- 
pore quadrate in front view, elliptic in end view. 

SIZE. 0-1 7 mm. x 6^ (B.). 

Ehr. Inf. (1838), t. 6, f. 5. Archer in Prit. Inf. (1861), p. 
750. Ralfs. Desm. (1848), p. 176, t. 30, f. 6. Cleve Sver. 
Desm. (1864), p. 495. Lundell Desm. Suec. (1871), p. 82. 
Nordstedt Norges Desm. (1873), p. 42. Petit Liste Desm. 
Paris (1877), p. 28. Brebisson Liste Desm. (1856), p. 154. 
Rabh. Alg. Em-. (1868), p. 137. Wille Nov. Sem. (1879), 
p. 59. 

Olosterium pronum c. cornu, Klebs. Desm. Pruss. (1879), p. 
19. 

Stauroceras cornu, Grunow Desm. Austr. (1858), p. 497. 

Olosterium tenue, Kutz. Syn. Diat. (1833), p. 595, f. 78. 

HAB. In boggy waters. 

Sussex, Westmoreland, Wales ; France, Germany, Italy, 
Sweden, Nova Zeinbla. 

var. /3. Frond more turgid. 

SIZE. O'll mm. xll p (B.). 

Britain, France. 

Plate XI L, jig. 4 a, living cell ; b, erapby cell. 

Clostexium acutum. Bret;, in Ralfs. Desm. (18-iS), p. 177, t. 30, 
/. 5, t. 3i,f. b. 

Frond small, slender, from six to twenty times as long as 
broad, narrow lanceolate, slightly curved', gradually atten- 
uated, ends acute, empty frond colourless, _ without stria?. 
Zygospore somewhat quadrate in front view, end view 
elliptic. 

SIZE. 0-14 mm. X 10 p (E.) ; Oil mm. x 12 p (N.) ; diam. 
9-11 
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Wolle Desm. U.S. (1884), p. 44, t. 7, f. 11-12. Archer in 
Prit. Inf. (1861), p. 750. Nordstedt Desm. Arct. (187r>). p. 
15. Cleve Sver. Desm. (1864), p. 495. Lundell DCRIU. 
Suec. (1871), p. 82. Nordstedt Norges Desm. (187.3), p. 4li. 
Brebisson Liste Desm. (1856;, p. 154. Rabh. Alg. Eur. 
(18(58), p. 137. Wille Nov. Sem. (1879), p. 61. 

Cluster him (Asteroselene) acutum, Wittrock Scan. Dcsni. 
(I8ti9),p. 24 

Cloaterinm pronum I. acidnm, Klebs. Desm. Pruss. (187D), 
p. 19. 

tftaiirocems aculuin., Gruuow Desm. Austr. (1858), p. 497. 

EcJiinella acuta, Lyngb. Hydrophy. Daii. (1819), I. 09, G. 

Fnistuliaacutu, Kntz. Syn.' Diat. (1833), p. 537. 

Closterium tenerriminti, Kntz. Pliy. Germ. (1845), p. 130. 

HAD. In marshy and boggy pools. 

Susses, Cornwall, Wales, Lancashire ; Prance, German}-, 
Spitzbergeii, Sweden, Denmark, Nova Zenibla, United Status. 

Plate XIV., Jig. 5. a, living cells : I, empty cells ; ?, formation of 
zygospore. 

var. a. Ealfs. Desm. p. 177. 

Six to twelve times as long as broad, ends snbacutc. 

Closterium subulatum. (Kntz.} Si/n. Diat. 1833, p. 53S,/. 3. 

Ten to twenty times as long as broad. Frond slender, 
narrowly lanceolate, slightly and gradually curved find 
attenuated to the very acute ends. Empty frond colourless , 
without s trite. 

SIZE. Diam. of C. acutuin, length greater. 

Brebisson Liste (1856), p. 154. Notaris Desm. Ital. G2, 
t. 6, f. 64 

Frnstulia sufailata, Kntz. Syn. Diat. (1833), p. 538, f. 3. 
Stauroceras sululatum, Breb. fide Ealfs. 
Closteriiim, acutum, var. /?, Ralfs. Desm (1848), p. 177, t. 
30, f. 5, c. 

HAB. Amongst Sphagnum. 

Plate XV., Jig. 4. a , living cell ; I, empty cell. 

Closteiium aciculare. West. Micr. Journ. (IfGO), vnr 153 
t.7,f.!6. 

Frond_ elongated, very slender, sti-aieht, except at ihc 
extremities whieh are very slightly curved dowr^nrds, 
gi-adnally tapering from the centre to the verv acnfe end, 
Empty ironcl not striate. 
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Si7,E. 0'5 mm. long; 5 p broad. 

Archer Micr. Journ. ii. (1862), p. 31 ; (1866), vi., p. 181. 

HAD. In pools. 

Yorkshire, Northumberland. 

Plate XV., Jit/. 1. a, living cell ; I, empty cell. 

Closterium linea. Perty. Kleins. Lelens. (1352), p. 206, t. 16, f. 20. 

Small, slender, straight, gradually attenuated from the 
centre to each acute extremity. Empty frond without strife. 
Zygospore sub-cruciate, elliptic in side view. 

SIZE. Diam. 9 ^ 42 times as long (L.) ; 150 x 3^ /i (C.). 

Archer Micr. Journ. (1866), vi., pp. 71. Lundell Desm. 
Suec. (1871), p. 82. Eabh. Alg. Eiir. (186S), p. 139. 

Glosterium proimtn d. linea, Klebs. Desm. Pruss. (1879), p. 
19. 

HAB. Floating on the surface of pools. 

Ireland, Essex ; Switzerland. 

Plate XV., fig. 2. a, living cell ; b, empty cell. 

Closterium Griffith!!. BerJc. in Micro. Diet., Ed. m., p. l7G. 

Frond minute, scarcely curved, acicular, very acute, 
smooth. 

Archer in Prit. Inf. (1861), p. 750. 
Glosterium. subtile, Breb. (?) 

Our knowledge of this obscure species is very imperfect. 

Species omitted. 
Clostesium eboiracense. Turner in Trans. Leeds Nat. Cltil, 1S86. 

Frond semilunate, four times as long as broad, ends broadly 
rounded, upper margin convex, lower concave, neve] 1 inflated 
in the centre, large granules conspicuous in a longitudinal 
series, empty frond colourless, without striae, central suture 
indistinct. 

SIZE. 200-220 p long; 50-57 ^ broad (T.). 

Closteriuni ciiaimis, Wolle (not Ehr.), Desm. U.S., p. 40, 
t. 6, f. 17, 18. 

HAD. In ponds. 

Cauip.sall, Doncaster ; Chapelto^n, Leeds. 

From data and figures kindly furnished by Mr. TV. B. 
Turner, but too late for insertion in their proper place. 
Figures will be given hereafter. 
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GENUS 9. PENIUM. Erel. (1848). 

Frond elongate, straight, cylindrical, elliptic, or lanceolate, 
either not at all constricted, or but very slightly nan-owed 
at the middle, entire. Endochrome with or without a terminal 
clear space, containing active granules. Archer in Pritch. 
Infus. 750. 

A. Empty frond granulate. 

Penium margaritaceum. Brel.in Ealfs. Desm., p. 149, i. 25, /. 1. 

Frond six to ten times as long as broad, fusiform or 
cylindrical, with rounded-truncate ends, rough with pearly 
granules arranged in longitudinal lines. Endochrome at each 
end sometimes with a more or less distinct terminal cavity with 
active granules. Zygospore orbicular, smooth. 

SIZE. Length 225 ^; diam. 24-28 jj. (W.) ; length 
115-136 n; diam. 22-25 p. (D.) ; diam. 24-28 /* (K.). 

Brcb. Liste Beam. (1856), p. 146. Archer in Pi-it. Inf. 
(1861), p. 750. Delponte Desrn. (1878), t. 15, f. 43-50. 
JSTotaris Desm. Ital. (1867), t. 8, f. 70. Cleve Sver. Desrn. 
(1864), p. 493. LumlellDesm. Suec. (1871), p. 85. Nordstedt 
Merges Desm. (1873), p. 44. Wood Algse U.S. (1872), p. 
107. Klebs. Desm. Pruss. (1879), p. 21. ftabh. Alg. Ear. 
(1868), p. 121. Nordstedt Desm. Spitz. (1872), p. 25. Wolle. 
Desm. U.S. (1884), p. 34, t. 5, f. 5, 6, 11. Kirch. Alg. 
Schles. (1878), p. 135. 

Closterium margctrttaceum, Ehr. Inf. (1838), t. 6, f. 13. 
Hossall Fr. Alg. (1845), p. 376. 

HAB. In pools, &c. 

Great Britain ; France, Germany, Italy, Sweden, Norway, 
United States, New Zealand. 

Plate XVII., Jig. 1 ; ace, living fronds ; I d /, empty f roiida ; g, 
zygospore. 

var. a.. Archer in Pritch. Infus. ,p. 750, t. 2,/. 14. 

Frond fusiform, gradually constricted at the middle, granules 
distinct. 

Sussex, Cornwall. 

var j8. Ralfs. Desm. ,p. 149, t. 33, f. 3. 

Frond linear, scarcely contracted at the middle, granules 
distinct. 

Sussex, Gloucester. 
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var. y. punctatum. Haifa. Desm.p. 14-9, t. 25, f. 1. 

Frond linear, not contracted at the middle, granules appearing 
like puncta. 

Sussex, Surrey, Westmoreland, Wales, Scotland. 
Plate XVII., fig. 1. 7t, empty frond of this variety. 

Penium cylindrus. Srel. in Salfs. Desm. p. 150, t. 25, /. 2. 

Frond minute, reddish, three or four times as long as broad, 
cylindrical, not contracted at the middle, ends rounded-truncate, 
rough -with minute, closely scattered, pearly granules. Empty- 
frond red ; zygospore globose, smooth. 

SIZE. Dia.ni. 13-20 p, ; .zygospore 20 /* (K.) ; length 
50-57 jj. ; diam. 25 ^ (D.). 

Breb. Liste Desm. (1856), p. 146. Archer in Prit. Inf. 
(1861), p. 750. Delponte Desm. (1878), t. 15, f. 29-33. 
Lundell Desm. Suec. (1871), p. 85. Nordstedt Norges Desm. 
(1873), p. 44. Petit Liste Desm. Paris (1877), p. 28. 
Grunow Desm. Anstr. (1858), p. 501. Notaris D^sin. Ital. 
(1867), p. 70, t. 8, f. 81. Rabh. Alg. Ear. (1868), p. 122. 

Clostei'ium cylindrus, Ehr. Infns. (1838), t. 6, f. 6. Kulz. 
Phy. Germ., p. 132. 

Dysphinctium cylindrus, Nag. Einz. Alg. (1849), p. 111. 

Calocylindrus cylindrus, Kirch. Alg. Schl. (1878), p. 142. 

HAB. In ponds. 

Sussex, Westmoreland, Cornwall, Wales ; France, Germany, 
Italy, Sweden, Norway, Austria. 

Plate XVII., Jig. 2. a a, living fronds ; 5, empty frond. 
B. Empty frond striate. 

Penium gpixostxiolatum. Barker in JLTicy. Journ. (1869), ix., 

p. 194. 

Rather large, elongated, somewhat attenuated at the centre, 
and tapering slightly towards the rotundato-tmncate ends. 
Cell membrane with a number of rather coarse strioj, running 
in a spiral direction, these somewhat interrupted at a number 
of annular rib-like projections, which are most numerous 
towards the upper third of the segment. 

SIZE. Length K>. r >-22:> /.>. ; diam. 17-23 p (N.). 

Wittrock and Nordhtedt Alga 1 Ex.sic'., No. 574. 

Clostt'i-tunt s/ lira// fcni/Hj Jacobs. Desm. Donm., t. 7, f. 8. 

HAD. In pools, itc. 

Ireland, Denmark, Sweden. 

3ZT.,Jiy. 0. , living fronds ; I I, empty fronds. 
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Fenium phyxnatosporum. Nordst. Desm. et (Edog., t. xu., /. 1. 

Small, about two and a quarter times as long as broad, 
subcylindrical, scarcely, or not, constricted in the middle; 
slightly attenuated from the middle to the rounded truncate 
apices ; membrane very delicately longitudinally striate. 
Amylaceous nucleus single ; zygospore rectangular or sub- 
quadrate, the obtuse angles protruding ; apices and sides con- 
cave, at the middle on each side a rounded tumour, and four 
tubercles in the centre ; membrane thick. 

SIZE. Length 28-32 /^; cliam. 14-17 p.; zygospore 36- 
42 x 40-36 p (N.). 

Joshua Journ. Bot. (1885), p. 35, t. 254, f. 11. 
HAB. In pools. 
Minety (Wilts) ; Italy. 

Plate XVII., jig. 8. a a, living fronds ; I, empty frond ; c, zygos- 
pore. 

C. Empty frond smooth. 

Penium digitus. JBrel. in Ralfs. Desm., p. 151, t. 25, f. 3. 

Frond large, stout, smooth, three or four times as long as 
broad, elliptic-oblong, aides and ends broadly rounded ; endo- 
clirorue in obscure and undulated fillets, interrupted only by tbe 
pale central transverse band, and leaving a clear space at the 
extremities. 

SIZE. Diam. 60-80 ^ (W.) ; length 300-400 p ; diam. 60- 
82 p (K.) ; length 360 p ; cliatn. 100 p (D.). 

Brebisson Liste Desm. (1856), p. 145. Archer in Pi-it. Inf. 
(1861), p. 751. Delponte Desm. (1878), t. 15, f. 50-51 
Cleve Sver. Desm. (1864), p. 493. Klebs. Desrn. Prnss. 
(1879), p. 24. Lnndell Desm. Suec. (1871), p. 84 ; Nordstedt 
Norges Desm. (1873), p. 43. Nordstedt Desm. Arct. (1875), 
p. 39. Petit Liste Desm. Paris (1877), p. 27. Wolle Desm. 
U.S. (1884), 34, t. 5, f. 1, 2, t. 53, f. 1. Kirch. Alg. Scblcs. 
(1878), p. 134. Grunow Desm. Anstr. (1858), p. 501. Wood 
P.Wat. Algae U.S. (1872), p. 107. Wittrock Scan. Desm. 
(I860), p. 20. Notaris Desm. Ital. (1867), p. 67, t. 8, f. 75. 
Eabh. Alg. Eur. (1868), p. 118. Jacobsen Desm. Demn 
(1874), p. 165. 

Closterium htmellosum, Breb. Alg. Fal. (1835), p. 59, t. 8. 

Closterhun digitus, Ehr. Abb. Berl. Ak. (131), p. 68 Ebr 
Inf. (1S38), t. 6, f. 3. H assail Fr. Alg. (1845), p. 376. 

Penium oblongum, D. By. Conj. (1858), t. 7, G. fig. 1-2. 

Pleurosicyos mynopodus, Corda Aim. Carls. (1835) t 5 
f. 68. ' ' 
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HAS, In pools, &c. 

Widely distributed in England, Wales, Scotland ; France, 
Germany, Italy, Sweden, Russian Lapland, Norway, Denmark, 
Austria, United States. 
Plate XVI., fig. 1. a t living frond ; 5, empty frond. 

Penium intexxuptum. J3reb. in Ralfs. Desm. s p. 151, t. 25, f. 4. 

Frond large, stout, smooth, three or four times as long as 
broad, cylindrical, sides parallel, extremities conical and rounded 
at the ends, enclochrome disposed in straight, strongly marked 
fillets, interrupted by tbree transverse pale bands, having a 
rounded, well-defined, clear space near the ends, in which are 
active granules. 

SIZE. Diam. 38-44 p (W.) ; diam. 37-44 p (K.) ; length 
280-320 /A ; diam. 50-64 /* (D.). 

Breb. Liste Desm. (1856), p. 146. Archer in Pi-it. Inf. 
(1861), p. 751, t. 3, f. 45. Delponto Desm. (1878), t. 15, f. 
1-9. Oleve Sver. Desm. (1864), p. 493. Lundell Desm. Snec. 
(1871), p. 84. Nbrdstedt Norges Desna. (1873), p. 43. Petit 
Liste Desm. Paris (1877), p. 28. Wood F. Wat. Alga U.S. 
(1872), p. 108. Eabh. Alg. Eur. (1868), p. 119. Wolle 
Desm. U.S. (1884), p. 35, t. 
(1878), p. 135. 

Penium digitus /3 intei'rujjf.um, Klebs. Desm. Pruss. (1879), 
p. 25. 

Closterium interr upturn, Jacobsen Desm. Denni. (1874), p. 
167. 

HAB. In ponds, pools, &c. 

Sussex, Westmoreland, Cornwall, Wales ; France, Germany, 
Italy, Sweden, Norway, United States. 

Plate XVI., fig. 2. ale, living fronds. 

Pentium clostesrioides. Ralfs. Desm., p. 152, t. 34,/. 4. 

Frond rather large, about six times as long as broad, smooth, 
fusiform or lanceolate, ends broadly rounded; endochrouie in 
distinct longitudinal fillets, interrupted only by the central 
transverse pale band with a single longitudinal series of large 
granules, and a rounded clear space close to the ends, in which 
are active granules. Zygospore globose, smooth. 

SIZE. Diam. 40-41 fj. (W.) ; diam. 40-44 ^ ; zygospore 
46-5G p (K.). 

Brebi&son Liste Desm. (185G), p. 140. Archer in Prit. Inf. 
(1861), p. 751. Delponte Desm. (1878), t. 15, f. 19, 25 (in 
part). Notaris Desm. Ital. (1807), t. S, f. 7G. Cleve Sver. 
Desm. (1864), p. 493. Liuulcil Desm. Snec. (1871), p. 84. 



42 

Klebs. Desm. Pruss. ("1879), p. 24. Nordstedfc Norges Basin. 

(1878), p. 43. Petit Liste Desm. Pavis (1877), p. 28. Wood 
F. Wat. Alg U.S. (1872), p. 109. Babh. Alg. Enr. (1868), 

p. 121. Wolle Desm. U.S. (1884), p. 35, t. 5, f. IS. Kirch. 
Alg. Schles. (1878), p. 135. 

Closterium lens, var. intermedia, Jacobsen Desm. Denm. 
(1874), p. 167. 

HAB. In ponds. 

Sussex, Surrey, Hants, Cornwall, Wales, Ireland ; Prance, 
Germany, Italy, Sweden, Norway, United States. 

Plate XVI., fig, 3. a, living frond ; I b, empty fronds. 

Fenium Nagelii. (BrelJ Pritch. Infiis,, p. 751. 

Frond large, stout, smooth,- about four times longer than 
broad, oblong, not contracted at the middle, gradually tapering 
to each extremity, sides nearly straight, ends broadly truncate, 
endochrome arranged in interrupted divided planes radiating 
from the central axis, in front view being indented somewhat in 
a piunatified manner, the raj's touching the cell wall, sometimes 
divided, and somewhat dilated thereat, in transverse view ra- 
diate. 

SIZE. Length 160 ju. ; cliam. 34 /j.. 

Nordstedt Norges Desm. (1873), p. 43. Petifc Liste Desm. 
Paris (1877), p. 27. Rabh. Alg. Ear. (1868), p. 119. 

Closterium (Netiium) digitus, Nag. Eiuz. Alg. (p. 108), t. 
<5 } D. 

HAB. In ponds, &c. 

Ireland ; France, Germany, Norway. 

Plate XVI.,fig. 4. a a, living frond ; b, empty frond ; o } transverse 
section. 

Fenium navicula. Sreb. Liste Desm., t. 2,f. 37. 

Frond minute, about three or four times as long as broad, 
smooth, fusiform, ends bluntly pointed ; endochrome sometimes 
scattered, interrupted only by the transverse central pate band, 
with one or two large granules in each half, and a rounded clear 
space at the end, in which are active granules. Zygospore sub- 
quadrate, compressed, "with rather acute angles. 

SIZE. Diarn. 1-2-17 p (W.); length 43-72 p.; cliam. 12- 
17 fji- t zygospore 33-38 x 38-43 /;. (K.). 

Archer in Prit. Inf. (1801), p. 751. Lundell Desm. Suec. 
(1871), p. 8-1. Nordstedt Norges Desm. (1873), p. 43. No- 
taris. Desm. Ital. (1867), p. 68, t. 8, f. 77. Babh. Alg. Ear. 
(1868), p. 121. Wolle Desm. U.S. (1884), p. 36, t. 5, f. 10. 
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Closteriwn lens, var. minor, Jacobsen Desm. Denm. 1874), 
p. 168. 

Penium Berginii, Archer Nat. Hist. Rev, 

Penium closterioides b navicula, Klebs. Desm. Pruss. (1879), 
p. 24. 

HAS. In ponds, &c. 

Ireland, Cornwall ; France, Germany, Sweden, Norway, Italy, 
United States. 

Plate XVI., Jiff. 5. aa, living fronds; b b, empty fronds. 

Fenium Brebissonil. Ralfs. Dem., 153, t. 25, f. 6. 

Frond smooth, cylindrical with rounded ends, transverse 
central band inconspicuous, zygospore at first quadrate, finally 
orbicular, conjugating fronds persistent. 

SIZE. Diam. 16-17 p. (W.) ; diam. 15-30 p (K.). 

Wood F. W. Alga-. U.. (1872), p. 108. Brebisson Liste 
Desm. (1856), p. 147. Eabh. Al'g. Eur. (1868), p. 120. De 
Bary Conjug. (1858), p. 74, t. 7, E. Lnndell Desm. Snec. 
(1871), p. 83. Nordstedt Norges Desm. (1873), p. 43. 
Nordstedt Desm. Arct. (1875), 14, 37, 39. Petit Liste Desm. 
Paris (1877), p. 27. Will* in - ' I0r7nx - " 
Jacobsen Desm. Denm. ( 
Spitz. (1872), p. 25. W, 
f. 7, 8. Kirch. Alg. Scliles. VJ . U( u;, jj. J.OD. 

Penium Brebissoniia.typicum. Klebs. Desm. Pruss. (1879), 
p. 23. 

Palme lla cylindrospora, Brebisson Alg. Fal. (1835), p. 64. 

Cylindrocystis Brebissonii, Meiieg. Nost. (1841), p. 89, t. 
12, f. 3. 

HAS. In pools, &c. 

Widely distributed in Great Britain ; Sweden, Germany, 
France, Spitsbergen, Nova Zeinbla, Russian Lapland, Norway, 
United States, New Zealand. 

var. 0. Jenneri. (Ralfs.) Kirch. Alg. Scliles., p. 13(3. 

Zygospore orbicular, conjugating fronds deciduous. 

SIZE. Length 40 /j, ; diam. 14-18 /x (K.). 

Brebisson Liste Desm. (1850), p. 147. Wood F. W. Algaj 
(187-0, p- 108. Rabh. Alg. Eur. (18G8), p. 120. Wulle 
Desm. U.S., p. 30. 

Penium Jenneri, Ralfs. Desm. (1848), p. 153, t. 33, f. 2. 

Plate XT'IL, fly. '3. a I, living fronds ; c, empty frond ; d, youug 
zygospore ; e, ripe zygospore. 
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Fenium txuncatum. Breb. in Balfs. Desm., p. 152, t. 52,/. 5. 

Froiut minute, two to four times as long as broad, cylindrical, 
smooth, ends truncate. Zygospore orbicular, smooth, placed 
between the dehiscing deciduous empty fronds. 

SIZE. Diam. 11-12 p. (W.) ; diam. 11-12 p (K.) ; length 
21-28 p ; diam. 10 p. (D.). 

Breb. Liste Desm. (1856), p. 146. Archer in Prit. Inf. 
(1861), p. 751. Delponte Desm. (1878), t. xv., f. 37-39. 
Urunow Desm. Anstr. (1858), p. 501. JSfotaris Desm. Ital. 
(1867J, p. 69, t. 8, f. 78. Rabh. Alg. Ear. (1868), p. 121. 
Wolle Desm. U.S. (1884), p. 35, t. 5, f. 9, 10, 21, 22. Kirch. 
Alg. Sckles. (1878), p. 136. 

Pleurotceniiun tnincatum, Cleve Svev. Desm. (1864), p. 494. 

Cylindrocystis tmncata, Bveb.jfaZe Ralfs. (1847). 

HAB. In pools. 

Wales, Ireland, Cornwall ; Trance, Germany, Sweden, 
Austria, Italy, United States. 

Plate XVII., fie/. 4. a a, liviug frouds ; t, empty frond ; c, zygoe- 
pore. 

Fenium didymocarpum. Lundell Desm. Suec., p. 85, t. 5, f. 9. 

Minute, sub-cylindrical, not constricted in the middle, 
scarcely attenuated towards the rounded apices, membrane 
smooth. Zygospore geminate, compressed, subquadrate, 
rounded at the angles. 

SIZE. Length 33-38 p. ; diam. 14/z; zygospore 34-38 x 
26-30 p. 

Archer Micr. Journ. (1873), xiii., p. 213. Jacobsen Desm. 
Denm. (1874), p. 164. 

Schizospora minor, Remsck. Alg. et Fung. (1874), t. 17, f. 2. 

HAB. In ponds, &c. 

Cornwall, Ireland, Denmark. 

Plate XVII., fig. 6, a, living fi'oncl ; b, empty froiid ; c, zygospore. 

Fenium cxassixmculusn. DC Sari/ Conjuy. (1858), p. 73, t. 5,f. 5-7. 

Frond sliovt, cylindrical, three to four times as long as broad. 
Cell-membrane wholly smooth. 

SIZE. Length 70 /x. ; diam. 20 //,. 

HAB. In rock pools, &c. 

Craigendcnnie Rocks (Scotland), Germany. 
Plate XVII., Jig. 7. a b, liviug fronds; c, empty frond, after De Baiy. 

Fenium Mooireanum. Archer Micr. Jo urn. (1864), p. 179, f. 6, 

/. 34-44. 

Frond very minute, about one-third longer than broad, sides 
somewhat barrel-shaped, ends truncate-rotund, no clear space 
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with moving granules at the extremities ; zygospore quad- 
ran gu la i 1 , oblong, compressed, angles manrillate, extremities 
nipple-like. 

SIZE. 19 X 12 p ; zygospore 18 x 12 X 1-1 p. (A.). 

Rabh. Alg. Eur. (1868), p. 123. 

Peiiium pusiUum, Delponte Dcsin. (1878), p. 89, t. 15, f. 34- 
36. (?) 

HAB. In bogs. 

Ireland (Featherbed Bog and Lough Bray) ; Italy (?). 

Plate XVII., jig. 5. a, living -fronds ; ~b, the same magnified 1,000 
cliaiu. ; c d, zygospores ; e, young zygospore, after Archer. 

Penium spinospexmum. JosJi. Journ. Sot. (18S5), 35, t. 254, /. 10. 

Small,, about two and a quarter timed longer than wide, sub- 
cylindrical, with a very slight median constriction ; apices 
round, very slightly attenuated ; membrane smooth ; zygos- 
pores in young state globose and smooth, when mature thickly 
covered with obtuse projections. 

SIZE. Length 33 p ; breadth 25 p. ; zygospore 23 p. ; length 
of processes 7 p. 

HAB. In bog pools. 

Derrystrasna Bog, Armagh. 

Plate XVII., fig. 9. a, living frond ; I, empty frond ; c d, zygosporqs. 

Fenium minutissimum. Nordst. Norges Desm. (1873), fig. 21. 

Very minute, about 1^- times longer than broad, subelliptical, 
a little or scarcely constricted in the middle, from thence to the 
broadly rounded apices very slightly but gradually attenuated ; 
seen vertically, perfectly circular. Membrane smooth, yellowish; 
amylaceous granule single. (?) Zygospore snbqnndrate, angles 
rounded, a little prominent ; seen vertically and laterally, 
broadly elliptical. Membrane yellowish. 

SIZE. Length 12-16 p.; cliam. 9-10 p.. Zygospore 16 X 14 
p (N.). 

HAH. In pools. 

Scotland, Norway. 

Plate XJ'II., Jig. 10. a, living fronds ; I, the Fame magnified more 
highly ; c, empty frond 3 d e, zygospores; I to c, magnified 1,OUO cliiuu. 

Fenium lagenarioides Soy. Jlfu-r. Juiu-n. 1SS4, jj. 197, 1. 5, /. 6, 
Joshua Jviini. ot. (18S3), f. 21)2. 

SIZE. 95x45 /.i. 

(Description imperfect.) 
HAB. In pools. 
Jsle of Arran, Decside, Windormere. 
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Penium truncatum. Ereb. in Ralfs. Desm., p. 152, t. 52,/. 5. 

Frond minute, two to four times as long as broad, cylindrical, 
smooth, ends truncate. Zygospore orbicular, smooth, placed 
between the dehiscing deciduous empty fronds. 

SIZE. Diana. 11-12 /z (W.); diam - i 1 " 12 /* ( K J leil th 
21-28 n ; diam. 10 /x (D.). 

JBreb. Liste Desm. (1856), p. 146. Archer in Prifc. Inf. 
(1861), p. 751. Delponte Destn. (1878), t. xv., f. 37-39, 
(jrnnow Desni. Austr. (1858), p. 501. Notaris Desm. Ital. 
(1867), p. 69, t. 8, f. 78. Eabh. Alg. Ear. (1868), p. 121. 
Wolle Desm. U.S. (1884), p. 35, t. 5, f. 9, 10, 21, 22. Kirch. 
Alg. Schles. (1878), p. 136. 

Pleurotamium truncatum, Cleve Sver. Desm. (1864), p. -191. 

Cylindrocystis truncala, Breb. fide Ralfs. (18i7). 

HAB. In pools. 

Wales, Ireland, Cornwall ; France, Germany, Sweden, 
Austria, Italy, United States. 

Plate XVII., fig. 4. a a, living fronds ; b, empty frond ; c, zj'gos- 
pore. 

Penium didymocarpum. Lundell Desm. Suec., p. 85, t. 5, /. 0. 

Minute, sub-cylindrical, not constricted in the middle, 
scarcely attenuated towards the rounded apices, membrane 
smooth. Zygospore geminate, compressed, subquadrato, 
rounded at the angles. 

SIZE. Length 33-38 /z ; diam. H/*; zygosporc 3i-38 x 
26-30 p.. 

Archer Micr. Journ. (1873), xiii., p. 213. Jacobsen Desm. 
Denm. (1874), p. 164. 

Schizospora minor, Reinsch. Alg. et Fung. (1874), t. 17, f. 2. 

HAS. In ponds, &c. 

Cornwall, Ireland, Denmark. 

Plate XVII., fig. 6. a, living frond ; b, empty frond ; c, zygosporo. 

Penium crassiusculum. DC Bary Conjiiff. (1S5S), p. 73, t. 5, f. 5-7. 

Frond short, cylindrical, three to four times as lono- as broad 
Cell-membrane wholly smooth. 

SIZE. Length 70 p, ; diaoi. 20 p. 

HAB. In rock pools, &c. 

Craigendennie Rocks (Scotland), Germany. 
Plate XVII., jig. 7. a b, living fronds; c, empty frond, after Do Baiy. 

Penium Mooireanum. Archer Micr. Journ. (18(i4), p. 170, /. jj 

f. 3 



Frond very minute, about one-third longer than broad sid 
somewhat barrel-shapud, ends truncate-rotund, no clear' space 
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with moving granules at the extremities ; zygospore quad- 
rangular, oblong, compressed, angles mamillate, extremities 
nipple-like. 

SIZE. 19 x 12 ^ ; zygospore 18 x 12 x 14 p. (A.). 
Rabh. Alg. Eur. (1868), p. 123. 

Penium pusillum, Delponte Dcsiu. (1878). p. 89, t. 15. f. 34- 
36. (?) 

HAB. In bogs. 

Ireland (Featherbed Bog and Lough Bray) ; Italy (?). 

Plate XVII., fig. 5. a, living fronds; 5, the same magnified 1,000 
cliam. ; c d, zygospores ; e, young zygospore, after Archer. 

Penium spinospermum. Josh. Jo urn. Sot. (1885), 35, t. 254, f. 10. 

Small, about two and a quarter times longer than \vide, sub- 
cylindrical, with a very slight median constriction ; apices 
round, very slightly attenuated ; membrane smooth ; zygos- 
pores in young state globose and smooth, when mature thickly 
covered with obtuse projections. 

SIZE. Length 33 /j ; breadth 25 p. ; zygospove 23 p. ; length 
of processes 7 p. 

HAB. In bog pools. 

Derrystrasna Bog, Armagh. 

Plate XVII., Jig. 9. a, living frond ; b } empty frond ; c d, zygospores, 

Penium minutissimum. Nordst. Norges Desm. (1873), fig. 21. 

Very minute, about 1^ times longer than broad, subelliptical, 
a little or scarcely constricted in the middle, from thence to the 
broadly rounded apices very slightly but gradually attenuated ; 
seen vertically, perfectly circular. Membrane smooth, yellowish ; 
amylaceous granule single. (?) Zygospore subqnadrate, angles 
rounded, a little prominent ; seen vertically and laterally, 
broadly elliptical. Membrane yellowish. 

SIZE. Length 12-16 p.; diam. 9-10 /i. Zvgosporc 16 x 14 
u (N.). 

HAB. In pools. 

Scotland, Norway. 

Plate Xril., fig. 10. a, living fronds ; I, the same magnified more 
highly ; c, empty fraud ; cl e, zygospores ; b to e, magnified l.UUU diniu. 

Penium lagenarioides Boy. Jficr. Joiint. 1SS4, jj. 107, t. 5, j; 6 
Joshua Joii'rn. Hut. (1883), i>. '2^2. ' ' 

SIZE. 95x45 /A. 

(Description imperfect.) 
HAB. In pools. 
Isle of Arran, Dec-side, Winch-rmere. 
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Mesotgenium Gzeyi. Turner Naturalist (18SG), p. Si, t. I,/. 1. 

Frond cylindrical, smooth, straight, rarely curved, elongate, 
no apparent constriction, not tapering at all towards the ends, 
which are more or less broadly rounded. 

SIZE. Length 76-104 /A; diam. 20-23 /* (T.). 

HAB. In rock pools. 

Yorkshire. 

Plate XVIII., jig. 6, a, living frond ; I b, empty fronds ; after 
Turner. 

GEIOTS 12.. TETMEM021US. Ralfs. (1845). 

Frond elongated, straight, cylindrical, or fusiform, con- 
stricted at the middle; segments more or less tapering, not 
inflated at the base ; ends with an acute incision, the sub- 
divisions rounded, otherwise quite entire. 

Tetmemoxus Brebissonii. Ralfs. Ann. Nat. Hist. (18-14), xiv, t. 8, 

f. I- 

Frond in front view with parallel sides, in lateral view 
fusiform ; ends without any projecting- processes ; puncla in 
longitudinal lines. 

SIZE. Diam. 18-20 p. (W.) ; diam. 17-30 /* (K.) ; length 
194 /A; diam. 28 /A (D.). 

Ralfs. Dcsm. (1S4.S), p. 145, t. 2J ; f. 1. Archer in Prit. 
Inf. (1861), p. 74G, t. 2, f. 12-13. Dclj.onte Desm. (1878), 
t. 15, f. 53-54. Cleve Sver. Dcsm. (1804), p. 492. Lumlell 
Desm. Snec. (1871), p. 7G. Novdstcdt Norges Dcsm. (1873), 
p. 89. Petit Listc Desm. Paris (1877), p. 20. Grunow 
Dcsm. Austr. (1858), p. 501. Kirch Alg. Schlcs. (1878), p. 
145. Wittroek Scan. Desm. (1809), p. 19. JBrcbissou Liste 
Dcsm. (185G), p. 145. Nbtaris Desm. Ital. (1SG7), p. 58, t. 
6, f. 59. Rabh. Alg. Enr. (1868), p. 139. Jncolisen Desm. 
Denm. (1874), p. 179. Wolle Desm. U.S. (1884), p. 93, t. 
20, f. 1-2, t. 50, f. 36. 

Glosterhnn Brebissonii) Menog. Syn. Desm. (1840), p. 2oG. 

Closteriuin moni/e, Kntz. Phy. Germ. (1845), p. 132. 

Pcnium striato-p-undcitum, Kntz. Spec. Alg. (1849). p. 1GS. 

HAB. In. ponds and pools. 

Sussex, Kent, Surrey, Hants, Cornwall, Westmoreland, 
Wales, Scotland ; France, Germany, Norway, Sweden, Den- 
mark, Austria, Italy, United States. 

Plate XVIII., fy. 1. a, I, living fronds ; c, empty fraud. 
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var. /5. turgidum, Ealfs. Desm. (1848), .p. 145, t. 2i,f. 1, d, e. 
Larger, stouter, constriction, deeper. 

var. y. (J)e Bary) Archer in Pritch. Infus. (1861), p. 746. 
Smaller than either of the above, otherwise externally similar, 
endQchroine in longitudinal fillets. 

Tetmemoius granulatus. Ealfs. Ann. Nat. Hist. (1844), xiv.. 

t. S,f. 2. 

Frond fusiform, both in front and lateral views, ending in a 
colourless lip-like projection. Empty frond minutely punctate. 
Zygospore orbicular. 

SIZE. Diflm. 38-50 /* (W.); diarn. 39-56 /* (K.) ; length 
122 ; diam. 43 /x, (D.). 

Ealfs. Desm. (1848), p. 147, t. 24, f. 2. Archer in Prit. 
Inf. (1861), p. 746. Hassall Fr. Alg. (1845), p. 378, t. 89, 
f. 6. Delponte Desm. (1878), p. 138, t. 15, f. 55-56. Notaris 
Desm. Ital. (1867), t. 6. Cleve Sver. Desm. (1864), p. 492. 
Lundell Desm. Suec. (1871), p. 76. Nordstedt Norges Desm. 
(1873), p. 39. Nordstedt Desm. Arot. (1875), p. 40. Wood 
F. Water Algae U.S. (1872), p. 117. Wolle Desm. U.S. 
(1884), p. 91, t. 50, f. 33-34. Petit Liste Desm. Paris (1877), 
p. 29. Wittrock Scan. Desm. (1869), p. 19. Brebisson Liste 
Desm. (1856), p. 145. Notaris Desm. Ital. (1867), p. 58, t. 6, 
f. 58. Rabh.' Alg. Ear. (1868), p. 140. Jacobsen Desm. 
Denm. (1874), p. 180. Kirch. Alg. Scales. (1878), p. 145. 

Closterium gramdatum, Breb. Meneg. Syu. Desm. (1840), 
p. 236. 

Paiiium (TetmemorusJ granulatus, Kutz. Spec. Alg. (1849), 
p. 167. 

HAB. In ponds. 

Sussex, Surrey, Hants, Kent, Gloucester, Lancashire, West- 
moreland, Cornwall, Wales, Scotland, Ireland ; France, 
Germany, Sweden, Norway, Denmark, Italy, Russian. Lap- 
land, United States. 

Plate XVIII., fig. 8. a, b, living fronds ; c, empty frond. 
Plate XIX., fy. 1. Zygospore. 

Tetmemoxus Isevis. Ealfs. Desm. (1848),^. 146,, t. 24,, f. 3. 
Frond in front view somewhat tapering, with truncate ends ; 
lateral view fusiform, empty frond without puncta, or very in- 
distinct. Zygospore at first quadrate, then oval, compressed. 
SIZE. Diam. 20-22 p. (W.) ; diam. 20-25 p. (K.). 
Brebisson Liste Desm. (1856), p. 145. Archer in Prit. Inf. 
(1861), p. 746. Nordstedt Norges Desm. (1873), p. 39. 
Norclstedt Desm. Arct. (1875), p. 40. Gfrunow Desm. Austr. 

4 
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(1858), p. 501. Wood F. Water Alga; U.S. (1872), p. 118. 
Notaris Desm. Ital. (1867), p. 59, t. 6, f. GO. Rabh. Alg. 
Ear. (1868;, p. UO. Wille Nov. Sem. (1879), p. 58. Wollo 
Desin. U.S. (1884), p. 91, t. 50, f. 35, t. 20, f. 3. Kirch. Alg. 
Scbles. (1878), p. 345. 

Closterium lave, Kutz. Phyc. Germ. (18-15), p. 132. 

Penium (Tetmemorus) Brcbissonii, Kutz. Spec. Alg. (18-19), 
p. 167. 

Tetmemoms granulatus, Ealfs. Aim. Nat. Hist. (18'Jt-l), xiv., 
t. 8,f.2, d, e,f,g. 

HAB. In pools. 

Sussex, Norfolk, Wales, Scotland'; France, Germany, 
Eussiau Lapland, Nova Zembla, Norway, Austria, Italy, 
United States. 

Plate XIX., Jig. 2. a a, c c, liviug fronds ; I el, empty fronds; c.f, 
zygospores. 

Tetmemoms penioides. Bennett Mcr. Journ.. TuL vi. C1SSO) . 
13, *. 2,/!>6. 

Frond about tbe size of T. yranulatus, broad, linear-elliptic, 
distinctly notcbecl at eacb extremity, but without nny lip-liko 
process. Margin continuous, with scarcely any con.strid.ion. 
Cell wall smooth (not punctate or granulate). 

SIZE. Length 190 p. diara. 47 /* (B.). 

HAB. Amongst Sphagnum. 

Lancashire. 

Plate XIX. } fy. 9. Plate XXrL,fy. 2. Living and oinpJ.y fronils, 

after Bennett. J ' 

GENUS 13. SPZROTJENIA. Srel>. (18-1(5). 
Frond elongate, straight, cylindrical, or fusiform, ciiliro, not 
constricted at the middle, ends rounded or acuto; uuloclirmno 
spiral. 

For details of fructification see Archor iu Micro. Jonrn. (1807), p. ISO. 
* Spiral single. 

Spiiotssnia condensata. Srel. i,i Xalfs. H m ,i. {IB-IS} \in / 
g-j. P i -jij-'i-,<. 

Frond cylindrical, five to ton times as Ion- a.s l,r,,n,l rmls 
rounded; endochrome a sing], b.^1, clo.sdv wo,n,,l 's,,!, 
band, its revolutions numerous. Zygosporo orl.icular ar,- ,!,(, 

^ '^ 1 ' 1 ^ 
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Notaris Desm. Ital. (1867), t. 9, f. 82. Nordstedfc Dosm. Arct. 
(1875), p. 15. Cleve Sver. Desm. (1864), p. 492. Lundoll 
Desm. Snec. (1871), p. 91. Nordstedfc Norges Desm. (1873), 
p. 47. Kirch. Alg. Schles. (1878), p. 136. Petit Listo Desm. 
Paris (1877), p. 29. Wood F. Water Algra U.S. (1872 J, p. 
122. Wittrock Scan. Desm. (1869), p. 19. Notaris Desm. 
Ital. (1867), p. 71, t. 9, f. 82. Eabh. Alg. Enr. (1808), p. 
146. Wille Nor. Sem. (1879), p. 58. Jacobsen Desm. Denm. 
(1874), p. 181. Wolle Desm. U.S. (1884), p. 83, t. 3, f. 21-22. 

HAB. In boggy pools. 

Susses, Kent, Gloucester, Westmoreland, Cornwall, Norfolk, 
Wales, Scotland ; France, Germany, Sweden, Norway, Spitz- 
bergen, Nova Zembla, Denmark, Italy, United States. 

Plate XIX., Jig. 3. a, living frond; b, zygospore. 

Spirotaenia tzuncata. Archer Mior. Journ. (1862), n., p. 253, t. 12, 
f. 28-31. 

Frond minute, cylindrical, five to eight times longer tlmn 
broad, tapering near the truncate ends ; cndocliromo n, single, 
rather closely wound, spiral band, leaving a minute clear sjmco 
at each end, often containing one or moi-e frco' granules. 

SIZE. Length 50 p, ; cliam. 7 /* (A.). 

Eabh. Alg. Ear. (1868), p. 147. Wille Nov. Sem. (1879), 
p. 58. Jacobsen Desm. Denm. (1872), p. 181. 

HAB. In small pools. 

Ireland ; Denmark, Nova Zembla. 

Plate XIX., fly. 4. a I, living fronds; c, further magnified ; d c, 
zygospores. 

Spiiotasnia parvula. Archer Micr. Journ. (1805), u., p. 204, t. 12, 

Frond very minute, five to eight times longer than broad, 
slender, fusiform, ends subacufce ; eudooliromc obliquely 
parietal, scarcely spiral. 

SIZE. Length 30 u ; cliam. 8 /* (L.) ; length 17-35 //, ; 
diam. 31-41 M (A.). 

Lmulell Desm. Suec. (1871), p. 91. Rabh. Ate. Enr. 
(1868), p. J 47. 

HAB. In sphagnum pools. 
Ireland, Sweden. 
Plate XIX., Jiff. 5. a, living fronds. 

ipixotaenia minnta. Tliurcf in jBrel. Liste (1856), p. 157, t. l t f. 30. 

Frond fusiform, five or six times as long as broad, ends acute ; 

ndochrome a single, rather narrow spiral baud, its revokuiuiis 

3W. 
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SIZE. Diam. 8-3 /* (K.). 

Archer Micr. Journ. (1868), viii., pp. 68. Cleve Sver. 
Desm. (1864), p. 492. Lundell Desm. Snec. (1871), p. 91. 
Rabh. Alg. Eur. (1868), p. 147. Kirch. Alg. Schles. (1878), 
p. 136. 

Spirotcenia erytlirocepJiala, Braim. Archer Prit. Inf. 1861), 
p. 751. 

(Carrig Mountain) Ireland ; Sweden, France. 

Plate XIX., jig. 7. a I, living fronds. 

Spirotaenia tenerxima. Archer jllicr. Journ. (1870), p. 203. 

Exceedingly slender, cells somewhat curved or arched, 
slightly tapering, ends truncate, endochrome forming a single 
spiral reaching from cud to end of the cavity. Cell division 
transverse. 

SIZE. As regards width this is the most miuute known, 
though S. parvula is shorter. It agrees pretty nearly with 
Rha-phidiiim falcatum in size. (Archer.) 

HAB. In pools. 

Ireland. 

Spirotaenia fcxyophila. Rreb. ~Ral7i. Alg. Eur., p. 146. 

Small, growing on mosses, involved in gelatin, oblong- 
cylinclrical, straight or somewhat curved, twice or three times 
longer than broad, rounded at each extremity, with a single 
chlorophyll band, making one or one and a half turns. 

SIZE. Diam. 8 /* (W.). 

Wolle Desm. U.S. (1884), p. 33, t. 3, L 20. 

Endospira bryophila, Breb. in Desm. Crypt, de Fr. (1850), 
No. 1654. 

Palmoglcea endospora, liutz. Tab. Phy. i., p. 19, t. 24, f. 6. 
Spec. Alg., p. 229. 

Spirotcenia nmscicola, De Bary Conj. (1858), p. 75, t. yii, 
f. F. 

HAB. On mosses, &c. 

France, Germany, Sweden, Switzerland, United States. 
Plate XIX., fig. 8. a, cell family ; i, mature living cell. 

!| Spiral lands numerous. 

Spirotamia oliscura. R.lfs. Desm. (1848),_p. 179, t. 34,/. 2. 

Frond cylindrical, or fusiform, five to eight times longer than 
broad, extremities rounded, ends blunt; endochrome in several 
slender spiral bands, their revolutions two or three, sometimes 
scattered, having a clear space at each extremity in which there 
is sometimes a free granule. 
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SIZE. Diam. 8-15 /*, (W.) ; length 160//,; diam. SO /it 
(K.) (L.); length 76 /* ; diam. 15 /z (Minor); length 186- 
226 f^; diam. 28 /* (D.). 

Brebisson Liste Des. (1856), p. 157. Archer in Prifc. Inf. 
(1861), p. 752. Delponte Desm. (1878), t. 20, f. 24-25. 
Nordstedt Desm. Arct. (1875), p. 16. Cleve-Sver. Desm. 
(1864), p. 492. LmidelL Desm. Sneo. (1871), p. 91. Nordstedt 
Forges Desm. (1873), p. 47. Rabh. Alg. Eur. (1868), p. 147. 
Wille Nov. Sem. (1879), p. 58. Wolle Desm. U.S. (1884), p. 
33, t. 3, f. 16-19. Kirch. Alg. Schles. (1878), p. 136. 

HAB. In bogs. 

Kent, Cornwall, Wales, Ireland ; France, Italy, Spitzbergen, 
Sweden, Nova Zembla. 

Plate XIX., fig. 6. a I, living fronds. 

Sect. B. COSHOSPOR^E. Zygosporea normally \varled, 
spinulose, or ornate. 

GENUS 14. MICHASTERIAS. AgardTi-. (1827). 

Frond mostly lenticular, as long as, or slightly longer, than 
broad!, deeply constricted into two-lobed segments ; segments 
usually semi-orbicular, 5 or sometimes 3-lobed ; lobes incised or 
divided, mostly radiant, their ultimate subdivisions spreading, 
dentate or minutely spined, or rarely only sinuate at the outer 
margin ; central constriction usually linear. 

Sub-Gen. I. TKTRACHASTKUM. Dixon. 
Lateral lobes broadest at their base, and attenuated outwards. 

Micrasterias (Tet*achast*um) muczonata. (D-ixon}, JlaWi. Alg 
Eur. (JS68),f. 187. 

Frond longer than broad, sub-elliptic; lateral lobes very 
broad, straight on the margin, forming the base of the segment, 
turgid on the upper margin, their extremities rounded, furnished 
on the margin with one, two, or three minute micro-like spines, 
one al trays at the extremity or basal angle of the segment, 
others, when present, irregularly placed on the upper margin ;' 
terminal lobe short, very broad, its lateral projections short, 
stout, quickly tapering, somewhat incurved at extremities, which 
are mucronate; ends lounded, with a very shallow inconspi- 
cuous central concavity ; transverse view broadly elliptic, empty 
frond punctate. 

SIZE. Diam. 96-110/x (K.). 
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Nordstedt Norges Desm. (1873), p. 6. Kirchner Alg. Scliles. 
(1878), p. 163. 

TeiracMstnini miicronatum, Dixon. Archer in Prit. Inf. 
(1861), p. 725. 

HAD. In pools. 

Ireland, Wales ; Germany, Norway. 

Plate JOT.j fy. 1. a, living frond; I, empty frond; c, side view; 
d, end view. 

Iffiicrasteiias (Tetrachastzum) oscitans. (Rass.) Rttlfs. Desm. 
(1S4S), j>. 76, f. 10, f. 2. 

Frond about as broad as long, pinnatifid, lateral lobes sopn- 
rated from the terminal by a rounded sinus, horizontal, conical, 
their extremities bidentate; end lobe short, broad, its lulornl 
projections short, conical, usually bidentate, narrower and shorter 
than the lateral lobes ; ends convex at the centre, transverse. 
vie\v fusiform ; empty frond punctate. 

SIZE. 100 x 1-20 p (R.); cliam. 150-160 p. (W.). 

Habli. Alg. Eur. (1868), p. 169. Jacobsen Desm. Denm. 
(1874), p. 185 (partly). Wolle Desm. U.S. (188-1), p. ll(j, t.' 
33, f. 3, 4. Brebissou Liste Desm. (1856), p. 12 1. 

Holoci/stis oscitans, Hassall Fr. Alg. (1845), t. 90, f. 4. 

Teirachustruni oscitans, Dixou. Archer Prit. Inf. (ISGH 
725, t. 2, f. 28, 29. 

HAB. In ponds. 

[Sussex, Westmoreland, Wales, Scotland; France, Denmark 
United States. ' 

Plate XX., fig. '2. a, living frond ; 5, empty frond ; c, transverse vio\v. 

Micrasterias (Tetrachastrum) pinnatiffldum. 

Desm. (1318), JA 77, f. 11./.3. 

Frond rather broader than long, plane, pinnatifid, lateral lobes 
separated irom the terminal by an equal subacute incision tri- 
angular, subcoiiical, horizontal, their extremities bidontale end 
lobe short, _its lateral projections transverse, short, bidentate nt 
the extremities, ends straight. 

SIZE. 55 x (\-2 p. (R.V"; diam. 83-110 




I-.- T , i, -r-- " ? " ^IL'iU OV(J 

, p. 4b/. Luudell Desm. Suec. (1871), p. 15 

Kutz. Phy. Germ. (1845),' p 134 
urn, Dixon. Archer Prit. luf! (18G1), 
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Micrasterias oscitans, var. b. pinnatifida, Eabb. Alg. Eur. 
(1868), p. 189. Jacobsen Desm. Denm. (1874), p. 185. 
HAB. la pools. 

Britain ; France, Germany, Sweden, United States. 
Plate XX, fig. 3. a, living frond; b, empty frond. 

Sub-Genus II. EU-MIORASTERIAS. 
Lateral lobes narrower at the base, and expanded onwards. 

Micxasterias fuxcata. Ag. Sot. Zeit. (1827). 

Frond smooth, segments sub-five-lobed ; basal and middle 
lobes bifid, their subdivisions slender, linear, divergent, and 
forked at the apex ; bifurcation usually incurved ; end lobe ex- 
serted, with a rounded sinus between the considerably produced 
divergent extensions from the angles, which are ultimately 
forked, their bifurcations incurved. 

SIZE. Length 140-220 ; cliarn. 113-205 //, (K.) ; length 

144 yu ; diain. 166 p. fr v ^ ' 1; " IK^IOA /-^r ^ , 

p ; diam. 162 /* (R. 

Kutz. Syu. (1833; 
f. 2. Archer in Pri 
(1864), p. 487. Lu 
Desm. U.S. (1884), , 
Paris (1877), p. 31. 

144. Wittrock Scan, jjiiaui. 1100^1, v . v, xvn-ciiuer .aig-. 
Schles. (1878), 7. 162. 

Micrasterius crux-melitensis, var. 1. fitrcata. Eabh. Alo- 
Eur. (1868), p. 190. 

Micrasterias radiata, Hass. Fr. Alg. (1845), p. 386. 

Micrasterias melitensis, Ealfs. Ann. JN". H. (1844), xiv., t. 6, 

Micrasterias melitensis, /3. gmcilis, Kutz. 
HAB. In pools and streams. 

Wales, Ireland, Westmoreland; France, Germany, Sweden, 
United States. 

Plate XXI., Jiff. 1. a, living frond ; 5, empty frond. 

Miczastexias cxux-melitensis. (Ehr.) Men-eg. Syn. Desm. (1840), 

p. 216. 

Frond smooth, segments sub-five-lobed ; basal and middle 
lobes bifid, subdivisions short, stout, and bidentate at the apes; 
end lobe exserted, with a rounded sinus between the produced 
divergent extensions from the angles, which are ultimately 
bidentate. 
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SIZE. 107-130 x 98-119 /* (K.) ; diam. 100-125 /x (W.) ; 
length 129 /*; diam. 124 /* (D.) ; length 122 ^ ; diam. 114 p 
(R.). 

Ealfs. Desm. (1848), p. 73, t. 9, f. 3. Archer in Frit. Inf. 
(1861), p. 726, t. 1, f. 22. Delponte Desm. (1876), p. 87, t. 4, 
f. 7-13. Cleve Sver. Desm. (1864), pp. 487. Luudell Desm. 
Suec. (1871), p. 14. Wolle Desm. U.S. (1884), p. Ill, 
t. 35, f. 3. Brebisson Liste Desm. (1856), p. 120. 
Petit Liste Desni. Paris (1877), p. 31. "Wittrock Scan. Desm. 
(1869), p. 9. Eahh. Alg. Etir. (1868), p. 190, partly. 
Jacobscn Desm. Denm. (1874), p. 188. Kirchner Alg. Schles. 
(1878), p. 161. 

Euastmm cnix-?neli/ens/'s, Ehr. Abh. Berl. Ak. (1831), p. 
32. Inf., p. 162, t. 12, f. 3. 

HAD. In pools. 

Cheshire, Westmoreland, Sussex, Norfolk, Wales ; France, 
Germany, Sweden, Denmark, Italy, United States. 

Plate XXI., Jig, 2. a, living frond; 1), empty fronds; c, transverse 
view, 

Micrasteiias Americana. (Ehr.) Rolfs. Desm. (18-18), p. xix. 

Frond angular elliptic, more or less punctate ; segments 
three-lobecl ; lateral lobes broad, cnneate, their margins con- 
cave, inciso-serrate ; end lobe broad, cuneate, and asserted, 
bipartite at the angles, the subdivisions narrow, and minutely 
dentate at the extremities ; end concave. 

SIZE. Length 115-153 ; diam. 92-132 ^ (K.) ; diam, 100- 
115 fi (W.) ; length 122 /* ; diam 100^ (R.). 

Esibh. A]. Eur. (1868), p. 189. Kirch. Alg. Schles. 
(1878), p. 161. Wood F. W. Alga? (1872), p. 143. Wolle 
Desm. U.S. (1884), p. 112, t. 32, f. 2. Archer in Pi-it. Inf. 
(1861), p. 726, t. ii. f f. 44. Cleve Sver. Desm. (1864), p. 
487. Lund ell Desm. Snec. (1871), p. 15. Nordstedt Norges 
Desm. (1873), p. 6. 

Euastram Ainericamim, Ehr. Micr. Leb. (1843), t. 4, f. 15. 

Micrasierias mot-set, Ralfs. Desm. (1848), p. 74, t. 10, f. 1. 

HAB. In boggy pools. 

Sussex, Wales; France, Germany, Sweden, Norway, United 
States. 

Plate XXX., fig. 1 . a c, living fronds ; I, empty frond. 

Micrasteiias denticulata. jBrel. Alg. Fed. (1835), t. 8. 

Frond orbicular, smooth ; segments five-lobed ; basal and 
middle lobes twice clichotomons, ultimate subdivisions truncato- 
enmrginate wilh rounded angles ; end lobe simply thrice 
emavginate. Zygospore orbicular, beset with scattered stout 
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elongate spines, at first simple and obtuse, afterwards forked or 
trifid, their divisions finally again branched and recurved. 

SIZE. Length 250 p. ; zygospore SO ^ (K.) ; length 218 M; 
diara. 182 M (R.). 

Ralfs. Desm. (1848), p. 70, t. 7, f. 1. Archer in Prit. Inf. 
(1861), p. 727, t. 2, f/22, Sp. Cleve Sver. Desm. (1864), p. 
487. Limdell Desm. Succ. (1871), p. 11. Wolle Desm. U.S. 
(1884), p. 109, t. 34, f. 4-8. Nordstedt Norges Desm. (1873), 
p. 3. Petit Liste Desm. Paris (1877), p. 31. Wood F. 
Water Algre U.S. (1872), p. 145, t. 13, f. 6. Wittrock Scan. 
Desm. (1SG9), p. 8. Brebisson Liste Desm. (185C), p. 120. 
Notaris Desm. Ital. (1867), p. 31, t. 1, f. 7. Jacobson Desm. 
Denm. (1874), p. 186, partly. Kircliner Alg. Schles. (1878), 
p. 162. 

Micrasterias furcata, var. b. denticulata, Eabh. Alg. Eur. 
(1868), p. 192. 

Micrasterias rota, Meneg. Syn. Desm. (1840), p. 215. 

Eiiastrum rota, Ehr. Inf. (1838), t. 12, f. 1 a. 

Micrasterias rotata, Ralfs. Ann. N. H. (1844), xiv., t. 6, f. 1. 

HAB. In boggy pools. 

Widely distributed in England, Wales, Scotland ; France, 
Germany, Sweden, Norway, Denmark, Italy, United States. 

Plate XXII., fig. a, living frond; b, empty frond ; c, zygospore. 

Micrasterias cornuta. Bennett Micr. Journ. (1886), vi., t. 1, /. (5. 

Frond oval, very large. Two tLTminal lobes urn-shaped, very 
light green, slightly projecting beyond the margin, and quite 
distinct for their whole length, reaching down, to an oval quite 
colourless space in the centre ; ends of terminal lobes colourless, 
concave, not dentate fir fitnbriate. Each quarter with two deep 
and three less deep incisions. Margin perfectly colourless, 
consisting of six distinct pieces, each with a deep indentation. 

SIZE. Length 355 /j, ; diam. 305 /x, (B/). 

HAB. In mountain, streams. 

Lake District. 
Plate XXIII., Jig. a, living frond ; 5, empty froud (after Bennett). 

Micrasterias rotata. fGrev.J Kalfs. Ann. Nat. Hist. (1844). XIV. 

/. 6,/. 1. 

Frond orbicular, smooth, segments five-lobed, basal lobes 
twice, middle lobes thrice dichotonions, ultimate subdivisions 
acutely bidentate ; end lobe very slightly exscrted, its angles 
very slightly produced, bidentate; ends* emarginate. An in- 
flated protuberance in transverse view just over central isthmus. 

SIZE. Length 280 /j. ; zygospore 108 fj. (K.J ; diam. 200- 
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SIZE. 107-130 x 98-119 p. (K.) ; diarn. 100-125 p (W.) ; 
length 129 /A; cliam. 124 p. (.0.) ; length 122 p ; diain. 114 p 
(R.). 

Ralfs. Desm. (1848), p. 73, t. 9,f. 3. Archer in Frit. Inf. 
(1861), p. 726, t. 1, f. 22. Delponte Desm. (1876), p. 87, t. 4, 
f. 7-18. Cleve Sver. Desm. (1864), pp. 487. Luudell Desm. 
Suec. (1871), p. 14. Wolle Desm. U.S. (1884), p. Ill, 
t. 35, f. 3. Brebisson Liste Desm. (1856), p. 120. 
Petit Liste Desm. Paris (1877), p. 81. "Wittrock Scan. Desm. 
(1869), p. 9. Babh. Alg. Enr. (1868), p. 190, partly. 
Jacobsen Desm. Den IB. (1874), p. 188. Kirchner Alg. Scliles. 
(1878), p. 101. 

Euastrum crux-melitensis, Ehr. Abb. Berl. Ak. (1831), p. 
32. Inf., p. 162, t. 12, f. 3. 

HAB. In pools. 

Cheshire, Westmoreland, Sussex, Norfolk, Wales ; France, 
Germany, Sweden, Denmark, Italy, United States. 

Plate XXI.) Jig. 2. a, living frond ; l> } empty fronds ; c, transverse 
viow. 

VflLicrastexias Americana. (JJA/.) Ralfs. Desm. (18JS), p. xix. 

Frond angular elliptic, more or less punctate ; segments 
three-lobed ; lateral lobes broad, cnneate, their margins con- 
cave, inciso -serrate ; end lobe broad, cuneate, and exserted, 
bipartite at the angles, the subdivisions narrow, and minutely 
dentate at the extremities ; end concave. 

SIZE. Length 115-153; diain. 92-132 ,_, (K.) ; diam, 100- 
115 p (W.) ; lenglh 122 ,L ; diam 100 p (R.). 

Rabh. Alg. Ear. (1868), p. 189. Kirch. Alg. Schles. 
(1878), p. 1G1. AVood F. W. Algre (1872), p. 1-13. Wolle 
Desm. U.S. (1884), p. 112, t. 32, f. 2. Archer in Pi-it. Inf. 
(1861), p. 726, t. ii., f. 44. Cleve Sver. Desm. (1864), p. 
487. Lundell Desm. Suec. (1871), p. 15. Norclstedt Norges 
Desm. (1873), p. G. 

Euaslnun Amertcanum, Ehr. l\Iicr. Leb. (1843), t. 4, f. 15. 

Micrasterias morsa, Ralfs. Desm. (1848), p. 74, t. 10, f. 1. 

HAB. In boggy pools. 

Sussex, Wales; France, Germany, Sweden, Norway, United 
States. 

Plate XXX., fig. 1 . a c, living fronds ; I, empby frond. 

Micrasteiias denticulata. Breb. Alg. Fal. (1835), t. 8. 

Frond orbicular, smooth ; segments five-lobed ; basal and 
middle lobes twice dichotomous, ultimate subdivisions truncato- 
emarginate wiib rounded angles ; end lobe simply thrice 
emarginate. Zygospore orbicular, beset with scattered stout 
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elongate spines, at first simple and obtuse, afterwards forked or 
trificl, their divisions finally again branched and recurved. 

SIZE. Length 250 p. ; zygospore 80 ,, (K.) ; length 218 /i; 
diara. 182 /* (JR.). 

Ralfs. Desm. (1848), p. 70, t. 7, f. 1. Archer in Prit. Inf. 
(1861), p. I'll, t. 2, f. 22, Sp. Cleve Sver. Desm. (1864), p. 
487. Lundell Desm. Suec. (1871), p. 11. Wolle Desin. U.S. 
(1884), p. 109, t. 34, f. 4-8. Nordstedt Norges Desm. (1873), 
p. 3. Petit Liste Desm. Paris (1877), p. 31. Wood F. 
Water Algre U.S. (1872), p. 145, t. 13, f. 6. Wittrock Scan. 
Desm. (1869), p. 8. Brebisson Liste Desm. (185C), p. 120. 
Notaris Desm. Ital. (1867), p. 31, t. 1, f. 7. Jacobsen Desm. 
Denm. (1874), p. 186", partly. Kircliner Alg. Schles. (1878), 
p. 162. 

Micrasterias furcata, var. b. denticulata, Eabli. Alg. Ear. 
(1868), p. 192. 

Micrasterias rota, Meneg. Syn. Desm. (1840), p. 215. 

JEuastrum rota, Ehr. Inf. (1838), t. 12, f. 1 a. 

Micrasterias rotata, Ralfs. Ann. N. H. (1844), xiv., t. 6, f. 1. 

HAB. In boggy pools. 

Widely distributed in England, Wales, Scotland ; France, 
Germany, Sweden, Norway, Denmark, Italy, United States. 

Plate XXII., fig. a, living frond; b, empty frond ; c, zygospore. 

Micrasterias cornuta. Bennett 3Iic>'. Journ. (1S86),, vi., t. 1, /. (5. 

Frond oval, very large. Two terminal lobes urn-shaped, very 
light green, slightly projecting beyond the margin, and quite 
distinct for their whole length, reaching down to an oval, quite 
colourless space in the centre ; ends of terminal lobes colourless, 
concave, not dentate or fimbriate. Each quarter with two deep 
and three less deep incisions. Margin perfectly colourless, 
consisting of six distinct pieces, each with a deep indentation. 

SIZE. Length 355 JA ; cliam. 305 /^ (B.). 

HAB. In mountain streams. 

Lake District. 
Plate X3-III., Jig. a, living frond ; b, empty frond (after Bennett). 

Micrasterias rotata. (Grev.) Ralfs. Ann. Nat. Hist. (1844), XIV. 

t. 6,/. 1. 

Frond orbicular, smooth, segments five-lobed, basal lobes 
twice, middle lobes thrice diehotomous, ultimate subdivisions 
acutely biclentate ; end lobe very slightly exserted, its angles. 
very slightly produced, bidentate ; ends einarginate. An in- 
flated protuberance in transverse view just over central isthmus. 
Length 280 p ; zygospore 108 p. (K.) ; diarn. 200- 
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250/4 (W.) ; length 255 p ; diara. 243 /* (R.) ; length 288 p ; 
diam. 250 /t (D.). 

Ralfs. Desm. (1848), p. 71, t. 8, f. 1. Archer iii Prit. Inf. 
(1861), p. 727, t. 1, f. 20. Delponte Desm. (1876), p. 83, t. 
4, f. 1. Cleve Sver. De-sou (186-1), p. 4SG. Lnmlell Desm. 
Suec. (1871), p. 12. Wolle Desm. U.S. (1884), p. 109, t. 34, 
f. 1-3.' Nordstedt Norges Desrn. (1873), p. 5. Wittrock 
Scan. Desm. (18G9), p. 8. Brebissou Lisfce Desm. (1856), p. 
120. Notaiis Desui. Ital. (1867), p. 30, t. 1, f. 6. Jacobsen 
Desm. Denm. (1874), p. 186. Kirchner Alg. Schles. (1878), 
p. 162. 

Micrasterias farcata, Rabb. Alg. Eur. (1868), p. 191, in 
part. 

Echindla rotata, Greville in Hook. Br. Fl. (1830), v., pt. 2, 
pp. 398. 

JEuastnim rota, Ehr. Abb. Berl. Ak. (18B1), p. 82. Ehr. 
Inf., t. 12, i.lce. 

JLutomia rotata, Harvey Man. Br. Alg. (1841), p. 187. 

HAB. In clear pools and ditches. 

Generally distributed in England, Wales, Scotland; France, 
Germany, Sweden, Denmark, Norway, Italy, United States. 

Plate XX IP., fig. a, living frond; b, empty fraud; c, transverse 
view ; d, zjgospoi'e. 

KCicrastexias Thomasiana. Archer Jlici: Journ. (1862), II., p. 239. 
t. 12, j; 1-10. 

Frond orbicular, smooth ; segments five-lobed, furnished at 
the base with three stout conspicuous, prominent, hollow pro- 
jections, the middle conical, rounded, the outer tapering, curved, 
elongate, euiarginate, divergent ; lobes closely approximate 
throughout, each bearing two or throe superficial, regularly- 
di.sposod, apicnlate elevations, their spines directed outwards ; 
the lateral lobes dichotouiously divided, their ultimate subdivi- 
sions bi- or tridentate, or some-times qnadridentnte, not taper- 
ing ; end lobe wholly included, acutely euuirgiiiate, its angles 
acute. End view, the body of the segment lanceolate, projec- 
tions very conspicuous, together presenting a doubly hastate 
outline. 
-- SIZE. Length 200 /A ; diam. 177 /* (A.). 

Lundell Desm. Suec. (1871), p. 11. Nordstedt Norges 
Desm. (1873), p. 5. Rabh. Alg. Eur. [18G8), p. I'JS. 

j\Jicriis[ei-ias dunticiilata, t'oruia Ihomasiuitu, Jacobsen Desm. 
Denm. (1874), p. 187. 

HAB. In pools. 

Ireland; Sweden, Norway, Denmark. 

Plate XXy.,fit/. 1. , living froiicl; I, empty frond ; d, e,f, g, trans- 
verse aad eiid.views. 
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Micsrastesias confexta. Lund. Des-m. Suec. p. 14, t. 1, /. 5. 

Small, a little longer than broad, broadly elliptic, sinus deep, 
very narrow, linear ; semi- cells nVe-lobed ; lobes crowded, polar 
lobe subcuneate, dilated from the narrow base ; sides concave, 
margin of the obtuse angles furnished with two or three minute 
papilla ; lateral lobes equal, cut in two lobules, with 2-4 minute 
papilla) at the margin ;' semi-cells oblong, lanceolate in a ver- 
tical view, in side view oblong; membrane punctate, often 

-i 1 1 tJ / L ' 

reddish. 

SIZE. Long. 84-87 yu ; diam. 74-78 fJb (L.). 
Wolle Desm. U.S. (1884), p. 114, t. 53, f. 12. 
Alicrasterias crenata, Cleve Bid rag, p. 487. 
Micrasterias granulata, Wood P. W. Alg. U.S. (1872). 
HAS. In pools. 

Scotland, Sweden, United States. 
Plate XXV 111., fig. 2. a, living frond ; b, empty frond. 

Micrastexias fimbxiata. Ralfs. Desm. (184S), _p. 71, t. 8,f. 2. 

Frond orbicular, smooth; segments five-lobed, basal lobes 
twice, middle lobes generally thrice dichotomous ; ultimate sub- 
divisions obtusely emarginate, each furnished with two curved 
acute spines ; end lube somewhat exserted, the angles slightly 
produced and rounded, and each furnished with two or three 
minute spines; ends concave. 

SIZE. Length 150-250 ; diam. 125-200 u. (K.) : length 233 
/*; diam. 213 /* (R.J. 

Eabh. Alg. Ear. (1868), p. 193. Jncobsen Desm. Denm. 
(1874), p. 187. Kirch. Alg. Schles. (1878), p. 162. Wolle 
Desm. U.S. (1884), p. 109, t. 36, f. 1-8. Archer in Prit. Inf. 
(1861), p. 727. Cleve Sver. Desm. (1864), p. 486. Lun- 
dell Desca. Suec. (1871), p. 13. Wood F. Water Also* U S. 
(1872), p. 145. 

Euastrum rota, Ehr. Inf. (1838), t. 12, f. d. 

HAB. In boggy pools. 

North Wales ; Germany, Sweden, Denmark United States. 

Pate XXVI., jig. 1. a, living frond; 5 c, empty fronds. 

Micxastexias ladiosa. Ag. ot. Zeit. (1827). 

Frond orbicular, smooth, segments five-lobed, basal lobes twice, 
middle lobes generally thrice dichutomous, ultimate subdivisions 
inflated, attenuate towards the end, bideutate, end lobe emar- 
giuate, its angles dentate. 

SIZE. Length 150 /.<, ; diam. 144 ^ (D) ; 182 x 182 y. (R.). 
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Kabh. Alo-. Ear. (1868), p. 192. Brebisson Liste (1856), 
p. 120. Wittrock Scan. Desm. (1869), p. 9. Wolle Desni. 
U.S. (1884), p. 109, t. 31, f. 1-3. Balfs. Desm. (1848), p. 
72, t. 8, f. 8. Archer in Prifc. Inf. (1861), p. 727, t. 1, f. 21. 
Delponte Desm. (1S76), p. 85, t. ir.,f, 2-4. Cleve Sver. Desra. 
(1864), p. 4S6. " Lundell Desm. Suec. (1871), p. 13. Wood 
F. Water Algre U.S. (1872), p. 145. 

Euastrum sol., Ehr. Mikr. Leb. S. and N. Amer. (1843), t. 
4, f. 10. 

HAB. In clear pools. 

North Wales, Ireland ; France, Sweden, Italy, United States. 
Plate XXVII., fig. 1. a } liviug frond ; I, empty frond. 

Micrasterias papillifexa. J3reb. in Ralfs. Desm. (1843), p. 72, t. 

Q,f. 1. 

Frond orbicular, having the principal sinuses bordered by a 
raw of minute grannies, otherwise smooth ; segments five- 
lobecl ; basal and middle lobes twice dicliotomous, their ultimate 
shallow subdivisions terminated by two, sometimes three, gland- 
like teeth ; end lobe emarginatc, its angles dentate. Zygo- 
spore orbicular, spinnlose ; spines stout, scattered, elongated, 
at first simple and obtuse, tlien once or twice furcate, tips 
recurved. 

SIZE. Length 110-135 p. ; diam. 100-125 p. (K.). ; length 
110-120 /,,; diam. 106-120 p. (E.). 

Wollo Desm. U.S. (1884), p. 109, t. 32, f. 8-9. Archer in 
Pritch. Inf. (1861), p. 727, t. 1, f. 18, 19. Delponte Desm. 
(1870), p. 86, t. 4 f. 5, 6). Cleve Sver. Desm. (1864), p. 4s 6'. 
Lundell Dcsui. Suoc. (1871), p. 13. Nonlstcdfc Norgos Desm. 
(1873), p. 6. Nordstedt Desm. A ret. (1875), p. 41. Petit 
Liste Desm. Paris (1877), p. 81. Wood F. Water Alga) U.S. 
(1872), p. 146. Brobisson Liste Desm. (185G), p. 120. 
Notaris Desm. Ital. (1867), t. 2, f. 8. Eabh. Alg. Enr. 
(1868), p. 194. Jacobsca Desm. Denin. (1874), p. 188. 
Kirclmer Alg. Schles. (1878), p. 103. 

HAB. In pools. 

Sussex, Hants, Surrey, Westmoreland, Cornwall, Wales, 
Scotland, Ireland ; France, Gc'rmany, Italy, Sweden, Denmark, 
Russian Lapland, United States. 

Plate XX.FI1., fiy. 2. , living frond ; I e, empty fronds ; d, end 
view ; e, side vic\v. 

Micrasterias tsuncata. (Corda.} 3rel. in Ralfs. Desm. (13-18) p 
75, t.S, f. -i; t. Id,/. 5. 

Frond orbicular, smooth, segments five-lolled, basal and 
middle lobes obscurely bipartite, extremities bidentale ; end 
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]obe very broadly cnneate, bidentate at the angles, and with a 
alight central concavity. 

SIZE. Length 94-107 p. ; diarn. 84-108 ,t (K.) //,; diam., 
50-100 u (W.). ; length 106 p. ; diam. 100 /x (R.).; length 
115 /*; diam. 96 /* (D.). 

Archer in Prit. Inf. (1861), p. 727. Delponte Desna. (1866), 
p. 89, t. v., f. 6-10. Cleve Sver. Desm. (1864), p. 487. 
Lunde.ll Desm. Suec." (1871), p. 16. Wolle Desm. U.S. 
(1884), p. 114, t. 38, f. 6-9. Nordstedt Norges Desm. 
(1873), p. 7. Petit Liste Desm. Paris (1877), p. 81. Wood 
F. Water Alga? U.S. (1872), p. 145. Wittrock Scan. Desm. 
(1869), p. 9. Brebisson Liste Desm. (1856), p. 121. Notaris 
Desm. Ital. (1867), p. 32, t. 2, f. 9. Rabh. Alg. Eur. (1868), 
p. 191, in part. Jacobsen Desm. Denm. (1874), p. 185. 
Kirchner Alg. Schles. (1878), p. 162. 

C'osmarium truncation, Corda Aim. Carls. (1835), f. 23. 

Euastrum rota, Ehr. Inf. (1838), t. 12, f. l,g, h. 

Euastmm scutum, Focke. Phys. Stud. (1854), t. 1, f 14, t. 
3, f. 10, 11. 

Micrasterias semiradiata, Kutz. Sp. Alg. (1849), p. 170. 

Micrasterias rotata, Ralfs. Ann. N. Hist. (1844), xiv.. t. 6, 
f. i.b.' 

Euastrum semiradiatum, Breb. in Meneg. Syn. Desni. (1840), 
Nag. Einz. Alg. (1849), t. 6, f. H. 3. 

HAB. In ponds. 

Sussex, Hants, Cornwall, Gloucester, Westmoreland, Wales, 
Scotland, Ireland ; Germany, France, Italy, Sweden, Denmark, 
United States. 

Plate XXV., fly. 2. a, living frond ; I, empty frond; c, side view; 
d, end view. 

Micrasterias crenata. J3reb. in Ralfs, Desm. (1848), y. 76, t. 7, f 
2, t. 10, /. J, 

Frond orbicular, smooth, segments five-lobed, basal aud 
middle lobes usually crenate or sinuate, end lobe very broadly 
cuneate, rounded at the ends, entire. 

SIZE. Length 106 p. ; diam. 96 p. (R..) ; length 180 p. ; 
diam. 86 p (D.) ; diam. 75-85 p (W.). 

Grnnow Desm. Austr. (1858), p. 501. Archer in Prit. Inf. 
(1861), p. 727. Delponte Desm. (1876), p. 92, t. 5, f. 17, 18. 
Wolle Desm. U.S. (1884), p. 113, t. 33, f. 7, 8. 

JMicrasterias rotata, Ralfs. Ann. Nat. Hist. (1844), xiv.,t. 6, 
fig. 1, b (upper fig.) 

Micrasterias trnncata, var. c., Rabh. Alg. Enr. (1868), p. 
191. 
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HAB. In pools. 

(Sussex, Wales ; Italy, Austria, United States. 
Plate XXVIII., fig. 1. a I, living fronds; c, enipby frond. 

Micrasterias Jennexi. Ralfs. Desm. (1848), _p. 70 3 if. 11, /. 1. 

Frond oblong, minutely granulated, segments fivo-lobed, 
basal, middle, and end lobes cnneate, obscurely bipartite, und 
their sub-divisions emarginate, or with merely a slight cunl.ni! 
concavity, angles rounded, end lobe at external margin con- 
siderably the broadest. 

SIZE. Length 172 //,; diam. 120 u (R.) ; diam. 100-150 n 
(W.). 

Archer in Prit. Inf. (1861), p. 728. Clove Svcr. Desm. (1SIM), 
p. 486. Lundell Desm. Saec. (1871), p. 11. NcmlsUull. Norths 
Desm. (1873), p. 5. Wood F. Water Algai U.S. (]S72),"p. 
146. Rabh. Alg. Ear. (1868), p. 194, in part. Jnool.scii 
Desm. Denm. (1874), p. 186. Wolle Desm. U.S. (1B8-I), p. 
115, t. 33, f. 1, 2. 

HAB. In bogs. 

Britain, Sweden, Norway, Denmark, United States. 

Plate XXVIII., fig. 3. a, living frond; b, ompLy frond; c, oml 
view. 

var. a. Ralfs. Desm., p. 76. 

^ Granules like mere puncta, lobes slightly bipartite, sub-divi- 
sions emarginate. 

Sussex, Hants, Wales. 

var. /3. Ralfs. Desm., p. 76. 

Granules larger, giving a dentate appearance to tho mar-in. 
" - Sussex. 

var. y. Archer in Pi-itch. Infus. (1861), p. 728. 

Granules giving a rough appearance to the manjiu, lob,s 

slightly concave, margins rounded, not bipartite 

emarginate sub-divisions. uipaituc, 

angulosa. 



^ 

obate, angles of all the lobnle, unarmed, rou!,"' .' s , " 
Imeai. Cell membrane densely but finely tuberculale l ' 
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Archer in Micr. Journ. xvi. (1876), p. 109. Lundell Desm. 
Suec. (1871), p. 11. Nordstedt Norges Desm. (1873), p. 5. 
Jacobsen Desrn. Benin. (1874), p. 186. 

Micrasterias Jenneri, var. b. angulosa, Rabh. Alg. Ear. 
(1868), p. 194. 

HAD. In pools. 

Ireland, Warwickshire ; Sweden, Norway, Denmark. 

Plate XXIX., jig. a, living frond ; 6, empty frond ; c, side view. 

Micrasteiias brachyptera. Lund. Desm. Suec. (1871), 12, t. l,f. 4. 

Large, about one-third longer than broad, circumference 
elliptic, deeply constricted, semi-cells 5-1 ob eel, end lobe extend- 
ing beyond the lateral lobes, narrowed gradually upwards, but 
at the apex a little dilated into truncate two-spined angles, 
terminal margin waved, concave, often with two spines, inter- 
mediary and basal lobes equal, abbreviated, bilobnlate, lobules 
emarginate, furnished with incurved spines. Semi-cells with 
the ventral margin spinulose. Membrane punctate. 

SIZE. Length 191 p. ; diam. 131 p (T.) ; length 200-214 p ; 
diam. 140-150 /LI (L.) ; length 200-210 p; diam. 140-150 p 
(W.). 

Turner in Roy. Micr. Jouru. (1885), v., p. 937, t. xvi., f. 15. 
Wolle Desm. U.S. (1884), p. 110, t. 32, f. 6, 7. 

HAD. Mountain streams. 

Bowness, Windermere*; Sweden, United States. 

Plate XXX., fig. 2. a, living frond; I c, empty fronds; d, side 
view ; e, end view. 

GENUS 15. EUASTRTJM. JEAr. (1831). 

Frond longer than .broad, compressed ; deeply constricted 
into two-lobed or sinuated segments; segments usually 
pyramidal, 5 or 3-lobed or merely sinuous, possessing vari- 
ously disposed circular inflated protuberances (rarely 
absent) ; lateral lobes opposite, very rarely radiant, rounded 
or sinuated at extremities ; end lobes acutely incised or 
emarginate at the centre, rarely only concave ; central con- 
striction linear. 

Euaslxum vesrmcosum. Ehr. Alii. JBerl. Alcad. (1833), p. 247, 

Frond somewhat longer than broad, rougli all over with 
conic granules; segments three-lobed, somewhat divergent, 
all the" lobes broad, cuueate with a very broad shallow ex- 
ternal sinus. Empty frond inflated and verrucose; semi- 
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cells -mill one large central inflation, and a smaller one on 
each side, two on end lobe. 

SIZE. 90 x 90 ii (R.) ; 100 x 100 /* (D.) ; diara. 75 n (W.). 

Ehr. Infus., t. 12, f. 5. Ralfs. Desm. (1848), p. 79, t. 11, 
f. 2. Archer in Prlt. Inf. (1861), p. 728. Hassall Fr. Alg. 
(1845), p. 379. Delponte Desm. (1876), p. 94, t. vi, f. 13-15. 
Cleve Sver. Desm. (1864), p. 486. Wolle Desm. U.S. (1884), 
p. 100, t. 26, f. 1-5. Lundell Desm. Suec. (1871), p. 16. 
Nordstedt Gorges Desm. (1873), p. 7. Petit Liste Desm. 
Paris (1877), p. 30. Wood F. Water Algse U.S. (1872), p. 
136. Wittrock Scan. Desm. (1869), p. 8. Brebisson Liste 
Desm. (1856), p. 123. Notaris Desm. Ital. (1867), p. 33, t. 
2, f. 10. Rabli. Alg. Enr. (1868), p. 179. Jacobsen Desm. 
Denrn. (1874), p. 189. Kirclmer Alg. Schles. (1878), p. 160. 

Cosmarium verrucosum, Meneg. Syn. Desm. (1844), p. 222. 
Euastrum papulosum, Kutz. 

HAB. In pools, amongst Sphagnum. 

Hants, Kent, Sussex, Surrey, Cornwall, Westmoreland, 
Middlesex, Wales, Scotland ; Germany, France, Sweden, 
Denmark, Norway, Italy, United States. 

Plate XXXL,fig. 1. a, living froiid ; b, empty frond ; a, end view; 
d, side view. 

Euastmm oMongum, G-i-ea. Haifa. Desm. (1848)., p. SO, L 12. 

Frond rather more than twice as long as broad, smooth., 
oblong; segments five-lobed ; lobes nearly equal, cuneate ; 
lateral lobes or the basal only, with a broad, shallow, mar- 
ginal concavity, all their angles rounded; terminal notch 
linear. Empty frond punctate, with three large inflations 
at base of each semi-cell, two others above, and two smaller 
in terminal lobe. Zygospore orbicular, tuberculose. 

SIZE. Length 160 ^ ; diam. 86 ^ (R.) ; length 165 p ; 
diam. 93 ^ (D.) ; diam. 68-75 /* (W.) ; zygospore 140 p. (R.). 

Archer in Prit. Inf. (1861), p. 728, t. 13, f. 11. Hassall 
Fr. Alg-. (1845), p. 380. Ralfs. Brit. Algce No. 28. Del- 
ponte Desm. (1876), p. 100, t. vi, f. 26-30. Cleve Sver. 
Desm. (1864), p. 485. Wolle Desm. U.S. (1884), p. 98, t. 
25, f. 5-7. Lundell Desm. Suec. (1871), p. 17. Norclsteclt 
Desm. Arct. (1875), p. 41. Petit Liste Desm. Paris (1877), 
p. 30. Wood F. Water Algas U.S. (1872), p. 136. Wittrock 
Scan. Desm. (1869), p. 6. Brebisson Liste Desm. (1856), p. 
123. Notaris Desm. Ital. (1867), p. 34, t. 2, f. 11. Rabh. 
Alg. Eur. (1868), p. 181. Jacobsen Desm. Denm. (1874), p. 
190. Kirchner Alg. Schles. (1878), p. 167. 
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Ecliinella ollonga, Grev. in Hook. Br. FL, v., pt. 2 (1830), 
p. 398. 

Euastrwnpecten, Ehr. Abh. Berl. Ak. (1831), p. 82. Inf., 
t. 12, f. 4. Focke Phys. Stud. (1847), t. 1, f. 10, t. 2, f. 8, 9. 

Cosmarium siuuosiim, Corda Aim. Carls. (1835), p. 121, t. 
2, f. -21. 

Micrasterias sinuata, Breb. Alg. Fal. (1835), p. 55, t. 7. 

Eutomia oUonc/a, Harvey Br. Alg. (1841), p. 188. 

Cosmarium oblongu-m, Breb. in Meiieg. 8yn. Desin. (1840), 
p. 221. 

HAB. In pools. 

Generally distributed in England, Wales, Scotland, 
Ireland; France, Germany, Italy, Sweden, Russian Lapland, 
Denmark, United States. 

var. p. Smaller, narrower, middle lobes rounded -without 
any marginal concavity. 

Plate XXXI., fig. 2. a, living froud ; b, empty frond ; c, side view; 
d e, transverse views; /, zygospore. 

Euastxum carassum. Etifz. Pliyc. Germ. (1S45), p. 135. 

Frond about twice as long as broad, sub-quadrilateral, 
smooth, segments threc-lobed, basal lobes very broad, with a 
very broad, shallow marginal sinus, in which there is some- 
times a slight intermediate rounded projection ; end lobe 
cuneate, rounded, terminal notch linear; empty frond 
punctate ; semi-cells with three inflations below and two 
above. 

SIZE. Length 127-190 p. ; diam. 95 /* (R.) ; diam. 68-82 / 
(W.) 

Ralfs. Desm. (1848), p. 81, t. 11, f. 3. Archer in Prit. 
Inf. (1861), p. 728. Clevc Sver. Desm. (18(34), p. 485. 
Nordstedt Norgcs Desm. (187:]), p. 8. Brebissoii Listo 
Desm. (1856), p. 122. Nolai-is Desm. Ital. (18(57), p. 34, t. 
2, f. 12. Wolle Desm. U.S. (1884), p. 97, t. 25, f. 1-3. 
Luudell Desm. Suec. (1871), p. 17 (?). Petit Listo Desm. 
Paris (1877), p. 30. Wood F. Water AlgM U.S. (1872), p. 
137. Rabh. Alg. Enr. (1868), p. 181. Jacobseii Desm. 
Denm. (1874), p7 190. Kirehner Alg. Schles. (1878), p. 157. 

Cos-rnnnnui crussinii, Breb. in Meneg. Syn. Desin. (1840), 
p. 222. 

Eiuistriuu ftlta, Hassall Fr. All?. (1845), p. 380. Ralfs. 
Ann. Nat, Hist. (1S44), xiv., 1. 7, f. 1. 

H.vr.. In pools anil ponds. 

Generally distributed in England, Wales, Scotland; 

5 
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France, Germany, Denmark, Sweden, Norway, Italy, United 

States. 

var. ft. Ealfs. Desm. (1848), p. SI, t. 11, f. 3, <?/. 

Smaller, margins of lateral lobes more concave, sinua- 
tions between the lateral and end lobes more closed, tlio 
latter more indented. 

HAD. In pools. 

North Wales. 

Plate ZXXIL,Jig. 1 . a I, living frond ; c, empty frond ; d, transverse 
view. 

Euastium pimnatum. Ealfy. Desm. (1848), #. 81, t. 13, f. 1. 

Frond oblong, about twice as long as broad ; segments 
five-lobed, in a pinnatificl manner ; l)asal lobes slightly 
emai'ginate ; middle smaller, rounded, entire ; end lobe 
exserted, dilated, its notch linear ; the upper margin of the 
lobes horizontal ; empty frond punctate ; semi-cells with two 
large inflations near the base, four smaller between, three 
others above, and two on each end lobe. 

SIZE. Length 130 u; diani. 70 p (R.) ; diam. 60-70 p 
(W.). 

Archer in Prit. Inf. (1861), p. 729. Cleve Sver. Desm. 
(1864), p. 485. Lundell Desm. Suec, (1871), p. 19. 
Norstcdt Gorges Desm. (1873), p. 8. Petit Liste Desm. 
Paris (1877), p. 30. Rabh. Alg. Eur. (1868), p. 182. 
Wollc Desm. U.S. (1884), p. 98, t. 28, f. 14-16. 

HAB. In pools. 

North Wales j France, Sweden^Norway, United States. 

Plata XS.XII., fiy. 2. a, living frond ; b c, empty fronds ; d, transverse 
view ; e, side vie'w ; /, eud view. 

Euastrum humesrosum. Ralfs. Desm. (184'S),^, 82, t. 13, f. 2. 

Frond aboiit twice as long as broad ; segments somewhat 
five-lobed ; basal lobes slightly eniarginate ; middle lol^es 
narrow, directed upwards, resembling processes ; end lobe 
with a short neck, partly included between the middle lobes, 
dilated, its notch linear. Empty frond minutely punctate. 
Semi-cells with three inflations at base, two above, and two 
on end lobe. 

SIZE. Length 110 p ; diam. 65 p (R.) ; diani. 75 p (W.). 

Archer in Prit. Inf. (1861), p. 729. Cleve Sver. Desm. 
(1864), p. 485. Lundell Desm. Suec. (1871), p. 19. 
NorcTsteclt Noi-ges Dusva. (1S78), p. S. P.rebisson Liste 



DESMIDIEJB. 67 

Desm. (1856), p. 122. Rabh. Alg. Eur. (1868), p. 182. 
Wolle Desm. U.S. (1884), p. 99, t. 28, f. 12, 13. 

HAB. In pools. 

Hants, Wales ; France, Sweden, Norway, United States. 

Plate XXXII., jig, 3. a, living frond j b c, empty fronds ; d, trans- 
verse view. 

Euastrum nraltilobatum. Wood F. W. Alga, 135, t. 12, f. 10. 

Frond about twice as long as wide, deeply constricted 
sinus moderately large; from the lateral view somewhat 
enlarged, and doubly biumbonate in the middle ; semi-cells 
from the front trilobate, the lobes separated by very wide 
sinuses ; basal lobe broadly emarginate ; central lobe obtuse ; 
end lobe broadly and shallowly s innate- emarginate ; semi- 
cells from the vertex five-lobed; cell membrane smooth. 

SIZE. Diaiu. 62 u; length 120 ft (W.); length 90 /*; 
diarn. 65 /z (B.). 

Wolle Desm. U.S. (1884), p. 98, t. 53, fig. 11. Bennett, 
Boy. Micr. Jourii. (188G), p. 1, t. 1, fig. 11. 

HAB. Lakes and pools. 

Loughrigg (Lake District) ; United States. 

Plate XXXT.,fig. 15. , living frond ; b, empty frond. 

Euastrum ventricosum. Lund. Desm. Suec., t. 2,f. 2. 

Large, twice as long as broad, outline sub-elliptic, deeply 
constricted at the middle, resembling small forms of E. 
crasswm, in front view. Semi-cells in side view sub-roct- 
angular, end broadly and flatly rounded, sides somewhat con- 
tracted near the apes, producing a lobule on each side, 
another lobule between base and apex. End view broadly 
elliptic, with four (or five) swellings on each. side. Zygo- 
spore orbicular, furnished with numerous short, stout, ob- 
tusely pointed conical tubercles. 

SIZE. Length 88 //; diain. 50 /.<. (W.) ; length 105 /*; 
diani. 66-69 ^ (L.). 
Wolle Desm. U.S. (1884), p. 160. 
HAB. Pools. 
Lake District (England) ; Sweden, United States. 

Plate XXXI II. , jig. 1. a, liviug frond ; i, empty froud ; c, &ideview; 
d, end view. 



afSne. Ralfs. Ann. Nat. Hist. (1844), 14, t. 7,/. 3. 

Frond about twice as long as broad ; .segments three- 
lubud ; basal lubes slighny fiiuti-^'iiKitL', having iutei-hiedki.te 
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between them and the end lobe on eacli side, a tubercle re- 
presenting middle lobes, the upper margin of which is hori- 
zontal ; end lobe exserted, dilated, its notch linear. Empty 
frond minutely punctate. Semi-cells with four basal in- 
flations, two above and two on end lobe. 

SIZE. Diam. 45-50 ^ (W.) ; length 110 f ju ; diam. 50 /A (R.)- 

Ralfs. Desm. (1S4S), p. 82, t. 13, f. 3. Archer in Prit. 
Inf. (1861), p. 729. Rabli. Alg. Eur. (18G8), 182. Clcvo 
Sver. Desm. (1864), 485. Lundell Desm. Sncc. (1871), ]>. 
19. Nordstedt Norges Desm. (1873), p. 8. Petit Lisle DCKIU. 
Paris (1877), p. 31. Wood. F. Water Al^ro U.S. (1872), p. 
138. Bi-ebisson Liste Desm. (185(3), p. 122. Wollo De.sm. 
U.S. (1884), 100 3 t. 25, f. 11, 12. Jacobsen Dosm. Donm. 
(1874), p. 190. 

HAS. Pools. 

Westmoreland, Sussex, Hants, Wales, Scotland ; Franco, 
Sweden, Denmark, Norway, United States. 

_ Plate XXXIII. 3 fly. 2. a, living frond ; I, empty froiicT ; c, siclo 
view ; d s end view. 

Euastrum ampullaceum. Ralfs. Desm. (1848),#. 83, 1. 13,/. 4,. 

Frond rather more than one-half longer than broad, seg- 
ments obscurely three-lobed, short, with broad inflated Imsu ; 
basal lobes not emargiuate, having on each upper sidu a 
small intermediate tubercle between each and the end lobi: ; 
end lobe exserted and dilated, its notch linear. Empty frond 
minutely punctate, inflations indistinct or confluent ; trans- 
verse view with four inflations at side and one at each end. 

SIZE Diam 62-75 /, (W.) ; length 88-98 /,; cliam. G7 

M; 60 t (K; len ' t]l 104 - L 



( - ' - ' Dornn. 

c f)' P.- ^ * ^ f 3, 4. Lundell Dosm. Sncc. (1871), 

' SeS - 



* ' ' 

p. S. Wood F. Water Algre U.S 

8 



Euastrum, Hassall Fr. Alg. (1845), t. 90, f. 11. 

HAD. In ponds and pools. 

Kent, Susses, Hants, Westmoreland, Wales- Fr-inro 

oru-ay, Sweden, Italy, United States. ' ' 

' * "> HviuS t*-'*' ^Pty fmd; c, side 
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Euastrum insigne. Hass. Alg. (1845), t. 91, /. 2. 

Frond rather more than twice as long as broad segments 
inflated at base , sides entire, without lateral tubercles, and 
tapering into a long slender neck ; end lobe dilated, its notch 
linear. Empty frond minutely punctate ; semi-cells in front 
view with, two inflations at the base. 

SIZE. Diam. 30-35 p (TV.); length 100-107 ; diam. 49- 
61 ft (K.) ; length 110 /i; diam. 60 /* (R.). 

Balfs. Desm. (1848), p. 83, t. 13, f. 6. Archer in Prit. 
Inf. (1861), p. 729, t. 3, f. 12. Cleve Sver. Desm. (1864), 
p. 484. Lundell Desm. Suec. (1871), p. 21. JSTordstedt 
JNbrges Desm. (1873), p. 9. Wood F. Water Algm U.S. 
(1872), p. 139. Wittrock Scan. Desm. (1869), p. 6. KabL. 
Alg. Eur. (1868), p. 184 (sine var. /3.). Kirclmer Alg. Schles. 
(1878), p. 158. Wolle Desm. U.S. (1884), p. 102, t. 27, f. 
39-43. 

HAB. Ponds and pools. 

Hants, Westmoreland, Wales, Scotland ; Germany, Swe- 
den, Norway,. United States. 

JPlate XXXIII., fig. 4. a, living frond ; b c, 'empty fronds ; d, side 
view ; e, end view. . 

Euastaum didelta. Ralfs. Ann. Nat. Hist. (1S44), p. 190, t. 7, 
/. 2, a, b. 

Frond rather more than twice as long as broad ; segments 
pyramidal, inflated at the base and again at the middle ; end 
scarcely dilated, rounded, its notch linear. Empty frond 
punctate ; semi-cells in front view with several inflations in 
linos, and two at the end in transverse view with four infla- 
tions at each side and one at each end. Zygospore orbi- 
cular, with subulate spines. 

SIZE. Length 45-54 n; diam. 22-25 /.<, (W.) ; length 110- 
140 ^ ; diam. 60-70 p. (K.) ; length 135 ^ ; diam. 65 /./ (R.) ; 
length 144 p ; diam. 72 p (D.). 

Ralfs. Desm. (1848), p. 84, t. 14, f. 1. Archer in Prit. 
Inf. (1861), p. 729, t. 1, f. 23, 24, 25. Delponte Desm. 
(1876), p. 105, t. vi., f. 2. Cleve Sver. Desm. (1864), p. 485. 
Lundell Desm. Suec. (1871), p. 19. Nordstedt Gorges 
Desm. (1873), p. 9. Norclstedt Desm. Arct. (1875), p. 41. 
Brebisson Liste Desm. (1850), p. 123. Wolle Desm. U.S. 
(1884), p. 99, t. 29, f. 9, 10. Wood F. Water Algre U.S. 
(1872), p. 139. Notaris Desm. Ital. (1867), p. 35, t, 3, f. 
13. Rabh. Alg. Eur. (1868), p. 184. Jacobsen Desm. 
Denm. (1874), p. 190. Kirclmer Alg. Schles. (1878), p. 157. 

Eeterocarpella didelta, Turp. Mem. (1828), p. 295. 
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Cos-marium didelta, Meueg. Syn. Desm. (1S40), p. 219. 

HAS. In pools. 

Kent, Sussex, Hants, Westmoreland, Cornwall, Wales, Scot- 
land ; France, Germany, -Sweden, Norway, Russian Lapland, 
Denmark, Italy, United States. 

Plate XXXIV., fly. 1. a, living frond ; I e, empty fronds ; c, end 
Tiew ; d, side view. 

Euastxum cuneatum. Jenner in jRalfs. Desm. (1S48), p. 90, t. 32, 

f.S. 

Frond large, rather more than twice as long as broad, seg- 
ments pyramidal, broadest at. the base and narrowing upwards, 
not lobed, the sides almost straight ; ends truncate, central 
notch linear. Empty frond without inflations. 

SIZE. Length 118 //,; cliam. 55 //, (E.) ; length 96-100 /x.; 
cliam. 47-50 /a"(L.) ; length 1)2-117 p. ; diam. 45-62 /* (K.). 

Archer in Prit. Inf. (18C1), p. 731. Lnndcll Desm. Buec. 
(1871), p. 19. Nordstedt Norgcs Desra. (1873), p. 9. Rabh. 
Alg. Eur. (1868), p. 187. Kirchner Alg. Schles. (1878), p. 
159. 

HAB. In pools. 

Sussex, Wales, Scotland ; Germany, Sweden, Norway. 

flats XXXIV., fig. 6. a, living Frond ; l } empty frond. 

Euastxum ansatum. (Hhr.) Salfs. Desi.(lS4S),p.85, t.!4,f.2. 

Frond about twice as long as broad ; segments inflated at the 
base, tapering upwards without sinuations into a neck, and not 
dilated ; rounded, its notch linear. Empty frond punctate, 
turgid in the middle. 

SIZE. Diam. 25-36^ (W.) ; length 76 p ; diam. 38 p. 
(R.) ; length 75-88 t i ; diam. 37-41 /* (K.) ; length 86 p ; 
diam. 43 /* (D.). 

Ehr. Inf. (1838), 1. 12, f. 6. Archer in Prit. Inf. (1861), 
p. 729. Delponte Desm. (1876), p. 101, t. vi, f. 31. Cleve 
Sver. Desm. (1864), p. 485. Lnndell Desm. Suec. (1871), p. 
20. Nordstedt Norges Desm. (1873), p. 9. Nordstedt Desm. 
Arct. (1875), p. 41. Wolle Desm. U.S. (1884), p. 99, t. 25, 
f. 8-10; t. 29, f. 11,12. Brebisson Liste Desm. (1856), p. 
123. Notaris Desm. Ital. (1867), p. 35, t. 3, f. U. Jacob- 
sen Desm. Denni. (1874), p. 190. Kirchner Alg. Schles. 
(1878), p. 158. 

Enastrum Kalfsii, Rabh. Alg. Eur. (IPfiS), p. 184. Petit 
Liste Desm. Paris (1877), p. 81. Wood F. Water Algae U.S. 
(1872), p, 139. Wittrock Scan. Alg. (1869), p. 6. 
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Euastrum Unale, Kutz. Phy. Germ. (1845), p. 135. 

Euastrum didelta, Ralfs. Ann. Nat. Hist. (1844), xiv., p. 190 
(in part), t. 7, f. 2, c, d, e,f. 

HAB. In pools. 

Widely distributed in England, Wales, Scotland ; France, 
Germany, Norway, Denmark, Sweden, Russian Lapland, Italy, 
United States. 

Plate XXXIII., Jig. 5. a, living frond; b c, empty fronds; d, side 
viow; e, end view. 

Euastmm circulate. Hass. Alg. (1845),^. 3S3, t. 90, f. 5. 

Frond about twice as long as broad, tapering upwards into a 
neck, end not dilated, its notch an acute incision. Empty semi- 
cells with five basal inflations, four in a semicircle around the 
fifth, with two others at the extremity. 

SIZE. Diana. 36 /i (W.); length 82-90 /*; diam. 52-54 /* 
(K.). 

Ealfs. Dcsm. (18-18), p. 85 (partly), t. 14, f. So. Archer in 
Pi-it. Inf. (1861), p. 729. Kirch. Alg. Schles. (1878), p. 158. 
Clove Sver. Desm. (1864), p. 4S5. Notaris Desm. Ital. (1867), 
p. 36, t. 3,f. 16. Grunow Desin. Aust. (1858), p. 501. Wood 
F. Water Algie U.S. (1S72), p. 139. Wolle Dosm. U.S. 
(1884), p. 101, t. 28, f. I, t. 

Euastrum circular e, var. Hassalln, Breb. ListeDesm. (1856), 
p. 122. Rabh. Alg. Enr. (1868), p. 183. 

Cosmariitm circulars, Kutz. Spec. Alg. (1849), p. 174. 

HAB. In pools and ponds. 

Essex, Scotland; France, Germany, Sweden, Austria, Italy, 
United States. 

Plate XXXIV., jig. 2. a, living frond ; 5 c, empty fronds. 

Euastrum sinuosum. Lenor (1845), in Ealfs. 

Frond about twice as long as broad, segments three-lobed, 
basal portion emarginate at the sides ; end lobe somewhat 
dilated, its notch linear. Empty frond punctate, semi-cells in 
front view with n>e basal inflations and two others at the ex- 
tremity ; transverse view with three inflations at each side, and 
one at each end. 

SIZE. Length 76 p ; diam. 45/x, (R.). 

Archer in Frit. Inf. (1861), p. 729. Lundell Desm. Snec. 
(1871), p. 20. Jacobsen Dcsm. Deum. (1874), p. 190. 
Nonlstedt Norges Desm. (1873), p. 9. 

Euastrum circalare, var. /?., Rails. Desm. (1848), p. 85, t. 
13, f. 5, a, b, d. 
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Euastrum circulars, var. Falasiensis, Brcb. Listc Desni. 
(1856), p. 122. Eabh. Alg. Eur. (18C8), p. 183. 

HAD. In pools. 

"Westmoreland, Hunts, Wales ; France, Sweden, Norway, 
Denmark. 

Plate XOT.TF., fig. 3. a c, living fronds ; J d, empty fronds ; c, oncl 
view. 

Euastmm Jenneri. Archer inPrilcli. Infua. (1801),^. 729. 

Frond scarcely twice as long as broad ; segments thrco- 
lobed, basal portion snbquadrate, cmarginntu at the sides ; end 
lobe somewhat dilated, its notch linear. Empty frond punc- 
tate, semi-cells in, fruiit view with several small inllations in 
alternate lines. 

SIZE. Length 76 /j. ; diam. 48 //. (E.). 

Euastrum circular!. 1 , var. Ralfsii, Brobisaon Listc Dcsm. 
(1856), p. 122. Wood F. Water Alga? U.S. (1672), p. 13<). 
Eabh. Alg. Eur. (1SG8), p. 183. 

Euastrum circular?., var. y, Ralfs. Desm. (18-18), p. 85, t. 13, 
f. 5 c. 

HAB. In pools. 

Westmoreland ; France, United States. (?) 

Plate XXXir.,Jig. -1. a, living frond ; I, empty from!. 

Euastmm. pectinatum. Si-el, in Eaffi. Desm. (18-1S), p. 87, /. J-l,, 

/ 5 - 

Frond rather more than twice as long as broad; segments 
three-lobed, basal portion subqnadrilateral ; Intci-al lobus hori- 
zontal, deeply emarginnte ; end lobe much dilated, straight, or 
slightly concave at ends; angles entire or cmargiuate ; empty 
frond punctate ; front view of semi-cells with "three inflations 
near the base. Zygospore orbicular, tuberculosc. 

SIZE Length 65 ^ diam. 45 ,i (E.) ; zygo'spore 00-50 u 
(Ii.) ; length 58-72 /.,. ; diam. 44-48 M (K ). 

Archer in Prit. Inf. (1861), p. 730, t. 2, f. 10 and 30. 
Clevo bver. Desm. (1864), p. 486. Lundcll Desm. Kiu-c 
Pr't^'-n 17 ' 7 , Moilllstetlt Noi'ges Desm. (1873), ,,. 7. 
1 % P' T 1 - 1 ' 15 (1 T 877 '' P- 3L Wiltrock Scan. D URIM . 
J P . h. Brebisson Liste Desm. (185C), p. 123. Notaris 
Ital. (1S67) p. 87, t. 3, f. 15. libh. Al 



, . . . 

(l&bM, P ; 10. Jncobscn Desm. Denm. (1874), n 
Kirchner Alg. iSchles. (1878), p. 160. 

nge, a mat U m i Rilfs Ann. N - 



Ann. Nat. Hist. (184-1), XMV., p. 
t. 7, t. 4. Hassall Fr. Alg. (1845), i,. 3s2 
marii^^fMfl^ Breb. in Meneg. fciyn/Desm. (1S-JO), 
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HAB. In boggy pools. 

Sussex, Hants, Cheshire, Westmoreland, Wales, Scotland ; 
France, Germany, Sweden, Norway, Denmark, Italy. 

Plate XXXIV., fig. 5. , living frond ; I, empty frond; ^living 
frond of variety ; d, empty frond ; e, zygospore. 

Euastrum gemmatum. Kutz. fhyc. G-erm. (1845), y. 134. 

Frond scarcely twice as long as broad ; segments three- 
lobed ; lateral lobes horizontal, deeply einarginate, the protu- 
berances minutely granulate ; end lobe dilated, its dilations in- 
clined upwards and minutely granulate, each end with a deep 
rounded emargination ; empty frond slightly punctate ; semi-cells 
in front view with three granulate inflations near the base ; 
transverse view with three granulate inflations at eacli side, 
and one at each end. 

SIZE. Diam. 38 /A (W.) ; length 55 M; dia-m. 37 /* (R.) ; 
length 53 p; diam. 39 p. (D.) ; length 65-72 /; cliam. 33-43 
li (K.). 

Ralfs. Desm. (1848), p. 87, t. 14, f. 4. Jacobsen Desm. 
Denm. (1874), p. 189. Archer in Prit. Inf. (1861), p. 730. 
Kirch. Alg. Schles. (1878), p. 160. Delponte Desm. (1876), 
t. vi., f. 6, 7 (variety). Lund ell Desm. Suec. (1871), p. 17. 
Norclstedt NorgesDesm. (1873), p. 7. Wood F. Watei 
U.S. (1872), p. 136. (?) Brebissun Liste Desm. (18& u ,, P . 
123. Rabh. Alg. Eur. (1868), p. 180. Wolle Desm. U.S. 
(1884), p. 101, t. 28, f. 1-2. 

Cosmarium gemmatum, Breb. in Meneg. Syn. Desm. (1840), 
p. 221. 

Euastrwn (Eucosmiimi) Hassallianum, Nag. Einz. Alg. 
(1849), p. 120, t. 7 B. 

HAB. In bogs. 

Sussex, Westmoreland, Cornwall, Hants, Wales, Scotland ; 
France, Germany, Norway, Sweden, Denmark, Italy, United 
States. 

Plate XXXV., fiy. 1. a c, living fronds; I d, empty fronds ; c, sido 
view ; /; end views. 

Euastrum rosttatum. fialfs. Ann. Nat. Hist. (1844), xiv., t. 7,/. 5. 

Frond scarcely twice as long as broad, oblong ; segments 
with their basal portion deeply cniarginate at the sides, con- 
nected by a broad neck with the terminal portion ; ends pro- 
tuberant, angular, acutely einarginate at the centre, and having 
at each side a horizontal subacute projection. Zygospore 
orbicular, spinulose. 

SIZE. Length 30-50 p. ; diam. 25-35 p (R.) ; length 50/*; 
diam. 35 /.<. (C.). 



. Spte (ism P. . 

Nordstedt Dosni. Arct. (18/5), p. JO, 
Desu, (1856), p. 124, C cvo fivor. Do.m. 

fl8G4) p. 485. Lundell Dcsm. Suec. (l^l)f P- ^ 
NordsU Noises Desm. (1873), p. 10. Wollo Dcsm. U.b. 



Babh. Alg. EOT. (1808), 
p. 186. Kirch. Alg. Sables. (1878), p. 159. Jacobson Desm. 
Denm. (1S74), p. ]91. 
HAB. In pools. 

Susses Westmoreland, Cornwall, Wales, Scotland ; Franco, 
Germany,' Sweden, Norway, Russian Lapland, Spitsbergen, 
Denmark, United States. 
Pints JOZr., fy. 2. ace, living fronds ; I df, ompty fronds. 



Euastium elegans. Brel. i Ralfs. Desm. (184S), p. 89, l.U,f. 7. 

Frond minute, scarcely twice as long as broad, oblong ; pay- 
ments with tbeir basal portion emnrginato at the sides, con- 
nected by a broad neck with the terminal portion; ends 
protuberant, rounded, acutely emarginato at the centre, 
pouting ; side view with an inflation at the base of tho sog- 
ments, sides concave, ends rounded. Zygosporo orbicular, 
spiny. 

SIZE. Diatu. 1S-36 /.. (W.) ; zygospore 25 /x ; length 
25-50 p. ; diam. 17-85 /.i (E.) 

Archer in Prit. Inf. (1861), p. 730. Nordstedfc Desm. Arct. 
(1S75), p. 30. Cleve Srev. Desm. (1864), p. 485. Novdstodt 
Norses Desui. (1S73), p. 10. Petit Liste Desm. Paris (1877), 
p. 31. Wood F. Water Algre U.S. (1872), p. MO. Lru- 
bisson Liste Desm. (185G), p. 124. Rnbh. Alg. Eiir. f!8G8), 
p. 186 in part. Wolle Desm. U.S. (1884), p. 106, t. 27, f. 10- 
16; f. 25-26. Wittrock Scan. Desm. (1869), p. G. Willo 
Nov. Sem. (1879), p. 32. Nonlstedt Desm. Spitz. (1S72J, p. 
37. Jacohsen Desm. Denm. (1874), p. 191 (cxcl. rostrata). 
Kirchuer Alg. Schles. (1878), p. 159 (partly). 

Cosmurium eitgans, Breb. in Meneg. Syn. Dcsm. (184-0), p 
222. 

Euasti-um bidentatum, Niig. Ein. Alg. (1849), t. 7, f. D. 1. 

HAU. In pools. 

Widely distributed in England, Wales, Scotland ; France, 
Germany, Norway, Spitzbergcn, Sweden, Nova Zcnibln, Den- 
mark, United States. 

Plate XXXr. } jig. 3. a, living f roud ; b, empty f roncl ; <?, zjgoeporo. 
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var. a. Salfs. Desm., p. 89. 

Neck somewhat constricted, end portion bearing 011 each side 
an acute horizontal spine-like projection. 

Lund ell Desm. Suec. (187 1), p. 22. Grunow Desm. Austr. 
(1858), p. 501. 

var. y. . spinosum. Ralfs. Desm. (1843), p. 89, t. 14, f. I 7,f. 

Neck not constricted, lateral projections bearing minute 
spines directed obliquely outwards. 

SIZE. Diam. 35-40 /x, (W.). 

Euastrum spinosum Hass. Fr. Alg. (1845), p. 384. Wolle 
Desm. U.S. (1884), p. 106J t. 27, f. 4-7, 17. 

EuastTwn elegans, var. y Archer in Prit. Inf. (1861). Lun- 
dell Desm. Suec. (1871), p. 22. 

Plate XXXV, fig. 5. a, living frond; 5, empty frond ; c, d. 

Euas train inerme. Lund. Desm. Suec. p. 20, t. 2,f. 3. 

Snbelliptic, semi-cells subtfiangular, apex somewhat pro- 
tracted, truncate, deeply incised, not dilated or dentate ; sides 
bi-undulate, basal crenatiou most prominent, obtuse, and angle 
obliquely truncate ; tumors three, inconspicuous and some- 
times wanting ; end view subelliptic, sides bi-gibbous ; side 
view ovate. Cell membrane finely punctate. 

SIZE. Diam. 32-38 ^ (W.) ; length 56 /m ; cliam. 32-35 yu, 
(L.) ; length 19-55 /* ; diam. 13-36 /A (K.). 

Wolle Desm. U.S. (1884), p. 104, t. 29, f. 6, S ; t. 27, f. 30- 
36. Nordst. Norges Desm. (1873), p. 9. 

Euastrum elegans ft inerme, Ealfs Desm. (1S4S), p. 89, t. 
14, f. 7 e. Notiu-is Desm. Ital. (1867), p. 37, t. 3, f. 17. 
Grunow Desm. Austr. (1858;, p. 501. Babh. Alg. Ear. 
(1868), p. 186. Jncobsen Desm. Denm. (1874), p. 191. 

PlAB. In pools. 

Germany, Sweden, Norway, Denmark, Austria, Ital} r , United 
States. 

Plate XXXr., fif/. 4. a, living frond ; I, empty frond. 

Euastium Tbinale. Ralfs. Ann. l^af. Hist. (1841), xiv., p. 193, {. ? } 

/ 7. 

Frond very minute, scarcely twice as long as broad, oblong ; 
segments with their basal portion either entire or bicrenate nt 
the sides, slightly contracted beneath the ends ; cuds dilated, 
not protuberant beyond the angles, its central notch acute, 
broad ; transverse view with two lateral inflations, ends trun- 
cate, angles rounded. 
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SIZE. Diam. 15-25 p. (W.) ; diam. 24 ^ (D.). 
Ealfs. Desrn. (1848), p. 90, t. 14, f. 8. Archer in Prifc. Inf. 
(1861), p. 731, t. 3, f. 13. Delponte Desrn. (187fi), p. 107, t. 
vi, f. 9-10. Clere Sver. Dcsm. (1864), p. 486. Lnmloll 
Desm. Suec. (1871), p. 22. Nordstedt Norges Desm. (1873), 
p. 10. Wolle Desiw. U.S. (1884), p. 107, t. 27, f. 23-24. 
Petit Liste Desm. Paris (1877), p. 31. Wood. F. Water 
Algffl U.S. (1872), p. 141. Wittrock Scan. Dcsm. (18(J9), 
p. 7. JBrebisson Liste Dcsm. (1856), p. 124. Notari.s Dosrn 
Ital. (1867), p. 37, t. 3, f. IS. Kabh. Alg. Em: (18(58), p. 
186. Wille NovaZembla (1879), p. 32. Nordstedl Desm. 
Spitz. (1872), p. 37. Jacobsen Desm. Denni. (1874), p. 102 
Kirchner Alg. Schles. (1878), p. 159. 

Heterocarpella linalis, Tnrp. Diet. DCS. Sci. Nat. (1820). 

Cosmarium kinetic, Men eg. Syn. Desm. (1840), p. 221. 

Euastrum lobidatum, Breb. Desm. Norm., p. 124, t. 1, f. 4. 

JEuastrum dubiwn, Nag. Einz. Alg. (1849), p. 122, t'. 7 f) 
fig. 2. 

HAB. In pools. 

Sussex, Hants, Surrey, Westmoreland, Gloucester, Cornwall, 
Wales, Scotland; France, Germany, Sweden, Norway. Dun- 
mark, Nova Zembla, Spitzbergen, Italy, United Status. 
Plate XXXV., jig. 6. a c e, liriug fronds ; I df, ompty frond*. 

var. /3. denticulatum. EiraJt. Alg. ScMes., p. 159. 

Frond rather larger, rongh with a few scattered " 
mai-gms of segments cronate, acute angles of end i 
slightly horizontally prolonged, its notch .small, ronndod. 

SIZE. Length 12-29 /i ; diam. 10-23 // (K ) 

' 



H 

p. 22 wfl c 'i c 1 ,4 a !;. 

Plate XXXV., fin. 7. a , living frond ; I, cui pt,y from!. 

var. angustatum. Wittrock. 

SIZE. Length 25-28 /,. ; diam. 17-19 ^ 



7 , 



f r - ov..- f!fl7- 

f. 8. Archer Micr. Jonvn. (1S731 xiii ,f'ir 

m " ' ' s 'sj' 1 '; M 
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Nordst. and Wittr. Desm. Ital. (1876), p. 35. Wille Nov. 
Sera. (1879), p. 39. 

Spitzbergen, Nova Zembla. 
Plate -3TAT.27 7 "., fig. 9. a 5, living fronds ; c d, empty fronds. 

var. insulaire. Wittr. Sotv. Alg. (1872), p. 49, t. 4, /. 7. 

Archer Micr. Journ. (1873), xiii, p. 315. 

Euastrum ins id are, Wolle. Desm U.S. (1884), p. 104. 
Plate XXX7,, jig. 10. a, living frond ; b, empby frond; c, side view. 

var. elobatum. Lund. Desm. Suec. p. 23, t. 2, f. 7. 

Frond minute, truncately elliptical in outline; semi-cells 
three-lobed ; terminal lobe truncate, gibbous, slightly concave, 
entire, sutural constriction deep. Each semi-cell with a 
moderately conspicuous projection in the centre. 

SIZE. Length 28 p ; cliam. 14 p, (13.). 

Euastntm Lundellii, Bennett Roy. Mic. Journ. (1886), p. 1, 
t. 1, f. 13. 

HAB. Amongst Sphagnum. 

Longhrigg; Sweden. 

Plate XXXV., fig. 8. a, living frontl; I, empty frond ; c, side- view. 

Kuastmm esrosum. Lund. Desm. Suec. t. II., /. 6. 

Small, nearly twice as long as broad, deeply constricted, with 
a narrow linear sinns; semi-cells somewliat hexagonal, a little 
attenuated about the apex, with a short rounded lobule on the 
middle of cadi side; apex subtruncatc, slightly emarginato, 
upper angles obtuse, lower rounded ; end view somewhat 
rectangular, with convex- sides, and 3-crenulate ends ; side view 
quadrate, narrowed a little at tho truncate and obscurely tri- 
dcntate ends. Coll membrane smooth. 

SIZE. Length 39 JJL ; diam. 23 /j. (L.). 

Bennett Roy. Micr. Journ. (1886), p. 1. Wollo Desm. U.S. 
(1884), p. 104. 

HAH. In rain water and pools. 

Lake District (England) ; Sweden. 

Plate XXXr., fuj. 12. a, Kvitig franrl ; I, empty fi-oud ; c, side view ; 
d, oud view. 

Euastrum venustum. Tirol. Liifc, p. 12-i,, t. I, f. 3. 

Small, a little longer than broad ; at each end broadly 
truncate, outline unduiatu, semi-cells quadrately reniform, lower 
angles rounded, sides tri-undnlatc, centre with an ocellate 
point. Cell membrane smooth. 



SIZE. 40 fi ; diarn. 29 /*. 

Cleve Bidrag (1863), p. 436, No. 15. Lund. Dosm. Succ. 
(1871), p. 23. 

Cosmarinm venustvin, Eabh. Alg. Ear. (1868), p. 164. 
HAB. In bog pools. 
France, Germany, Sweden. 
P?/e XXXV,, fig. 11. , living frond ; 5, empty frond. 

Euastrum ornithocephalum. Bennett Eoij.Mcr. Joitni. (1880), 
^. M.I,/. 12. 

Frond minute. Each semi-cell with a basal and central 
rounded lobe, and a terminal lobe, moderately deeply divided 
vertically, and with a single projecting tooth, tlio lobo rcsoinb- 
lincc a bird's head. Sutural division somewhat shallow. Cull 
membrane tnberculate. 

SIZE. Length 57 ^ ; diam. 30 p (B.). 

HAB. In bog pools. 

Longhrigg (England). 

Plate. XXXV., Jig. 13. a, living frond ; I, empty froucl, nf Lor 
Beauetfc. 

Euastsum crenatum. Kutz. Phi/c. Germ. (13-15), L'j5. 

Frond minute, about the size of E. clegnns ; Iicxa^-oiial in 
outline ; terminal lobe with quite straight extremity, ami very 
slight vertical incision. Each semi-coll with about tlin.v shallow 
crenations ou each side. Suture shallow. Cell iiiLinibnuiL: not 
punctate. 

SIZE. Length 45 p ; diam. 30 p. (B.). 
Bennett Roy. Micr. Jo urn. (1880), p. 9, t. 1, f. 14. 
in Pritch. Inius. (1SC1), p. 73U. 
HAB. Bog pools. 
Loughrigg (England) ; Germany. 
Tlate XXXV., fiy. 14,. a, living frond ; I, empty frond. 

GENUS 1(3. CfOSMOGLADIITM, S,-eb. (1850). 
Tlifillus gelatinous, dicliotomously branched, branches R 
ing from the axis or apices of the cells. Colls compressed, 
elliptical, reniform. Propagation as in Cosnmrium.RnMi. 
Ahj. Em: iii. (1868), p. 53; DeBanj Conjug. (1858), p. 70. 

Cosmocladium sasonicwm, DeSarif Conjug. (LS5S), p. 7(5. 
Not fixed, nestling in a free floating g.latinou.s mucus, ran,i- 
ticiitiuus extending in two or three dnvdujns ; c,]|, dlij.lical, 



with a linear sinus ; semi-cells reniform, even, yellowish green , 
variously attached by the broad side. 

SIZE. Cells diam. 12 p, long 19 /x, (Rabh.). 

Rabh. Alg. iii. 54. Archer Micro. Journ. 1867, pp. 299. 

Cosmochtdium pulchdhtm, Bnln. in Rabh. Exs., 1222. 

HAT?. In pools. 

Lake Elsie, near Bettws-y-coed, in North Wales ; Aboyne ; 
Germany. 

Plate XXXV. fig. 16. Porfciou of thallus with separate cell. 

Cosmocladium cosistsictum (Ar.), JosJi. Journ. Sot. (1SS3), j). 292. 

Cells somewhat irregularly fignre-of-8 shaped, that is con- 
stricted at both sides, the ends tapering in a somewhat triangular 
manner to the bluntly rminded extremities. 

SIZE. Smaller than C. Saronicum, size not indicated. 

Dictyosplicerium constrictwn, Archer in Micro. Journ;, 1866, 
vi., p. 128. 

HAD. In pools. 

Ireland, Aboyne, Penzance. 

GENUS 17. OSMABJUM, Corda (1835). 

Frond more or less constricted ; segments undivided, usually 
rounded, sometimes slightly sinuatccl, or rarely slightly con- 
tracted, somewhat extended and truncate at the ends, never 
notched, neither provided with spines nor processes ; end view 
elliptic, iind sometimes each side with a lateral opposite infla- 
tion, or circular. 

A. Frond compressed, central constriction a deep, usually 
linear, incision, end view compressed, either elliptic, 
or sub-cruciform, owing to the projection at each side 
of a protuberance or inflation. 

* Margins of segments entire, neither cremdate nor granulate . 

Cosmarinum sublobatum (Bfeb.), PritcJi. Infus. (1861), p. 731. 

Frond scarcely twice as lung as broad, oblong, constriction 
linear, segments .subquadrate, somewhat wider at the base, 
lateral and end margins slightly concave, smooth, transverse 
view cruciform. 

SIZE. Diam. 38-44 p (W.). 

Sclaarschm. Magy. Dosm. (1682), p. 209. Nordst. & Willr. 
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Desm. Ital, (1876), p. 39. Wood F. Water Algas U.S. 
(1872), p. 132. Rabh. Alg. Ear. (1868), p. 168. Kirclmer. 
Alg. ScLtes. (1878), p. 153. Wolle Desm. U.S. (1884), p. 
80, t. IS, f. 21, 22. Grunow. Desm. Anstr. (1858), p. 501. 

Euastmm? sublobatum, Breb. in Ralfs. Desin. (1848), p. 
91, t. 32, f. 4. Breb. Liste Desui. (1856), p. 124. Nordstedt 
Norges Desm. (1873), p. 10. 

HAB. la pools. 

Westmoreland, Wales ; France, Germany, Austria, Italy, 
Norway, United States. 

Hate X.XXTI. fig. 1. a, living frond; I, empty frond; c, end 
views. 

Cosmarium quadra turn, JRulfs. Ann. Nat. Hist. (184-1), xiv., t. 11, 

/. 9- 

Frond about twice as long as broad, constriction deep, linear, 
segments quadrate, slightly protuberant on each side at the 
base ; with rounded angles at the ends, smooth, end view com- 
pressed. 

SIZE. Length 50-61 p. ; diam. 30-37 p. (Wille) ; length 
59 fi; diam. 33-37 p (N.). 

Nordst. Dcsui. Grocnl. (1885), p. 7. Ralfs. Desm. (1848), 
p. 92, t. 15, f. 1. Archer in Pi-it. Inf. (1861), p. 731. Ncml- 
stcdt Desm. Arct. (1875), pp. 19,38,40. Hassall Fr. Alg. 
(1845), p. 367. Lundell Desm. Snec. (1871), p. 47. Nord- 
stedt Norges Desm. (1873), p. 23. Petit Liste Dosui. Paris 
(1877), p. 30. Grunow Dosm. Austr. (185S),p. 501. Brebis- 
son Liste Desm. (1856), p. 126. Hubh. Alg. Eur. (1868), p. 
162. Wolle Desm. U.S. (1884), p. 59, t. 18, f. 8-10. Wille 
Nov. Sera. (1879), p. 37. Nurdstodt Desm. Spitz, (1872), p. 
29. Kirchner Alg. Schles. (1878), p. 146. 

Cosmarium ciicumis b. quadratiiin, Klebs. Desm. Pruss. 
(1879), p. 30. Jacobsen Desm. Denm. (1874), p. 199. 

HAD. In pools. 

Kent, Wales, Scotland ; Franco, Spitzbcrgcn, Sweden, Nor- 
way, Nova Zeuibla, Russian Lapland, Greenland, Austria, 
United States. 

Plate XXXl r I.,fig. 2. , living frond ; l>, empty frond ; c, side view ; 
d, end view. 

Cosmarium binezve, Lundell Denm. Sitec. (!S71~),p. 49, t. 3,f. 19. 

Supposed to be British on the authority of the figure in Has- 
sall's F. W. Alga 1 , t. 86, fig. 12. Is too doubtful to insert 
liere. 
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Cosmarium plicatum, Reinsch. Alg. PL (1867), jp. 103, t. 9,f. 1. 

Semicells in front view truncate-conoid or almost rectangular, 
vertical and side views elliptical. Frond iu front view not 
deeply incised at the middle, about twice as long as broad ; cell- 
membrane smooth. 

SIZE. Length 30-58 ju ; diam. 15-27 p. (Re.). 

Barker Micr. Journ. xiii. (1873), p. 435. 

HAB. Mountain pools. 

Scotland ; Germany, Sweden. 

flute XXXVI., Jig. 3. a, living frond j b, empty frond ; c, side view. 

var. sixxuosum, Lundell Desm. Suec. (1871) p. 43. 
Sides and apex of senricells slightly concave, with angles 
prominent and rounded, amylaceous granule single. 
SIZE. Length 38-45 fi ; diam. 18-22 p. (L.). 
Nordst. & Wittr. Desm. Ital. (1876), p. 31. Nordstedfc 
Desm. Arct. (1875), p. 38. 

. Cosmarium quadnttum var., Ealfs. Desm., t. xv., f. 1, c. 
Cosmarium sinuosum, Wille Nov. Sem. (1879J, p. 37. 
HAD. On rocks. 

Ireland ; Nova Zembla, Sweden, Italy. 
Plate XXXVI., fig. 4. a, living frond ; I, empty frond ; c, side view. 

Cosmaxium Hammeri. Reinscli. Alg. Fl. (1867), p. Ill, t. s, /. 1. 

Semi-cells in front view trnncately conical, almost trapezoid, 
terminal margin straight and emarginate, lateral margins more 
or less simply emarginate, end view regularly elliptic, side view 
semi-elliptic or almost circular, transverse diameter a little 
longer than the longitudinal ; cell-membrane smooth. 

SIZE. Length 45 ^ (Re.) ; diam. 20-24^ (W.). 

var. Hibexnicum. 

About one-third longer than broad, lateral margins of semi- 
cells concave, upper margins con vexo- truncate, in side view 
rounded, a minute tooth-like protuberance visible just at the 
suture, in end-view elliptic. Archer Micr. Journ., xviii. 
(1877), p. 304. 

Crowe Micr. Journ, (1873), xiii., p. 435. Lundell Desm. 
Suec. (1871), p. 37. Archer Micr. Journ., xvii. (1877), p. 
314. Wolle Desm. U.S. (1884), p. 79, t. 18, f. 27, 36, 38. 
Wille Norges Alg. (1880), p. 32. Nordst. Desm. Greenl. 
(1885), p. 6. Schaarschm. Magy. Desm. (1882), p. 267. 

HAB. On wet rocks. 

Ireland, Scotland; Germany, Sweden, Hungary, Greenland, 
United States. 

Plate XXXVI., jiff. 5. a, living frond ; I, empty frond ; c, side 
view j d, end view. 

6 
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Cosmaxium Nymannianum. Gmnoia in Ralli. Alg. Ettr (1S6S), 
in., p. 166. 

Frond of medium size, outline somewhat hexagonal, deli- 
cately punctate, resembling' C. sullolatum. Semi-cells rather 
broader tlinn long-, qnadrangnhir, angles obtuse, sides slightly 
rep and, single amylaceous granule in the centre of each pcmi- 
cell. 

SIZE. Length 44-48 p ; diam. 33-36 /j. (L.) ; length 50 /i ; 
diam. 36-38 /* (W.). 

Nordstedt Nonrt-s Desm. (1873), p. 17. Lnndell Desm. 
Suec. (1871), p. 36, t. 3, f. 1. Archer in Jonrn. Bot. (1874), 
iii., 93. Wolle Desm. U.S. (1884), P- 79. Wille Norgos 
Alg. (1880), p. 32. Lemnire Desm. Vosg. (1883), p. 20. 

HAB. In bogs. 

Lake District, Hants, Cormvall, Ireland ; France, Germany, 
Sweden, Norway, United Sates. 

Plate XXXVI., Jiff. G. a, living frond ; I, empty frond. 

CosmaxLum homalodezmum. Norcht. Desm. Arct, (1875), p. 18, 

t. 6, /. 4. 

Medium size, about a fifth part longer than broad, deeply 
constricted, with a linear siims, widened at the extremity, semi- 
cells trapezoicl from a somewhat reniform base, narrowed up- 
wards, side straight or rather rctnse, dorsal margin truncate or 
often a little retnse, upper angles obluse, lower broadly rounded, 
end view elliptic-oblong, a little swollen in the middle, side view 
ovate, membrane very delicately or indistinctly punctate. 

SIZE. Length 54-C6 /.< ; diani. 48-51 /.<, (N.) ; diam. 40 ^u 

Wolle Desm. U.S. (1884), p. 81, t, 17, f. 19, 20. Nordst. & 
Witlr. Ital. (1876), p. 34. Lemaire Desm. Vosg. (1883), p. 
*U. 

Cosmarium pi/rcunidiitvm, forma intermedia, Nordst. Norg. 
Desm. (1873), p. 19. 

HAB. In ponds. 

France, Spitzbei-gcn, Norway, United Slates. 

Plato XXXri.,fiy. 7. a, living frond; I, empty frond; c, end 
view ; d, side view. 

Cosmarium anceps. Lund. Desm. Succ. (1S71), jt. 4S, /. S 3 f. 4. 

Small, twice as long as broad, oblong, hexagonal, not deeply 
constricted, with a nariow linear sinus ; in side view obluny 
slightly oniarginate in the middle, and rounded nf, the poles"; 
semi-cells sub-quadrate, attenuated gradually from the base 
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truncate at the apex, and very slightly emarginate, sides straight, 
end view somewhat circular ; cell-meinbrane smooth ; amy- 
laceous granule single. 

SIZE. Length 32-35 ,, ; diam. 17-18 p (L.) ; length 45- 
50 ft ; diam. 17-18 p (W.) ;' length 24 p. ; cliara. 12 p (Wills) j 
length 25-33 p ; diam. 15-20 p (N.). 

Lundell Desm. Suec. (187 1), p. 48, t. 3, f. 4. Nordstedt Desm. 
Greenl. (1885), p. 7. Archer Micr. Journ. (1875), xv., p. 
409. Nordsteclt Norges Desm. (1873), p. 24'. Nordstedt 
Desm. Arct. (1875), p. 19, 38. Nordst. & Wittr. Desm. Ital. 
(1876), p. 35. Wille Nor. Sem. (1879), p. 39. Nordstedt 
Desm. Spitz. (1872), p. 36. Wolle Destn. U.S. (1884), p. 59, 
t. 18, f. 11. 

HAD. In ponds. 

Scotland, Ireland; Spitzbergen, JSTova Zerabla, Norway, 
Sweden, Italy, Greenland, United States. 

Plate XXXVI.) fig. 8. a, living froud ; I, empty frond; o, side 
view ; d, end view. 

Cosmarium gxanatum. Breb. in Ralfs. Desm. (1848), p. 96, t. 32, 

/ 6. 

Frond minute, somewhat longer than broad, constriction 
linear; segments broader than long, rapidly tapering, truncate- 
triangular, smooth. Side view compressed, end view elliptic. 

SIZE. Length 21 p ; diam. 18 /i (D.) ; diam. 20-32 p (W.). 

Lemairc Desm. Vosg. (1883), p. 21. Schaarschm. Magy. 
Desm. (1882), p. 2G9. Nordsteclt Desm. Greerl. (1885), p. 7. 
Wille Norges Alg. (1880), p. 35. Wittr. Sottrnt Alg. (1872), 
p. 61. Archer in Prit. Inf. (1861), p. 732. Delponte Desm. 
(1878), p. 4, t. 7, f, 16-21. Nordstodfc Desm. Arct. (1875), 
p. 19, 38. Cleve Sver. Desm. (1864), p. 488. Lim-Iell Desm. 
Snec. (1871), p. 42. Nordsteclt Norges Desm. (1873), p. 19. 
Petit Liste De.siii. Paris (1875), p. 30. Gninow Anstr. Desm. 
(1858), p. 497. Nordst. & Wittr. Desm. Ital. (1876), p. 32. 
Nordstedt Desm. Spitz. (1872), p. 29. Wolle Desm. U.S. 
(1884), p. 60, t. 50, f. 13, t. 15, f. 14, 15. Wittrock Scan. 
Desm. (1869), p. 12. Brebisson Liste Dosm. (1856), p. 126. 
Rabh. Alg. Ear. (1SC8), p. 162. Willo Nov. Sem. (1879), 
p. 38. Jacobson Desm. Denm. (1874), p. 198. Kirchner 
Alg. Scliles. (1878), p. 147. 

Cosmarium qranatiim a tiipicinn, Klebs. Di-.^m. Pruss. (1879), 
p. 32. 

HAD. In quiet water. 
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Gloucester, Cornwall, Wales ; France, Germany, Sweden, 
Denmark, Norway, Spitzbergen, Nova Zembla, Austria, Italy, 
Hungary, Greenland, United States. 

Plate XXXVI., fig. 9. a, living frond; I, empty frond. 

Cosmarium variolatum. Lund. Desm. Saec. (1871), _p. 41, t. 2,f. 19. 

.Small, two-thirds longer than broad, elliptic, with a deep 
median incision, sinus linear, very narrow, semi-cells narrowed 
more and more from the base, rounded at the apex, but at the 
middle of the apex a little depressed, side slightly convex ; end 
view broadly elliptic ; side view obovate. Cell-membrane sub- 
pustulate ; amylaceous granule single. 

SIZE. Length 32-85 /* : diam. 19-21 p (L.) ; diam. 15-17 p 
(W.). 

Nordsti'dt Norges Desm. (1873), p. 19. Archer in Jonrn. 
Bot. (1874), Hi., 93. Wolle Desm. U.S. (1884), p. 63, t. 10, 
f. 3, 4. Willc Norges Desm. (1880), p. 35. 

HAD. In ponds. 

Lake District ; Ireland ; Norway, Sweden, United States. 

Plate. XXXVI. ,firj. 10. a, living frond ; &, empty frond ; a, side view ; 
d, end view. 

Cosmarium cucumis. Corda Aim. Carls. (1835), /. 27. 

Frond about twice as long as broad ; constriction deep, 
linear ; segments as broad as long, with the basal angles rounded, 
broadly rounded at ends, smooth ; end view elliptic. 

SIZE. Diam. 46-56 p (W.) ; length 70 p ; diam. 38 p (N.) ; 
length 36-68 p ; diam. 36-38 p (N.). 

Schaarschm. Magy. Desm. (1882), p. 269. Ealfs. Desm. 
(1848), p. 93, t. 15,'f. 2. Nordstedt Desm. Greenl. (1885), p. 
9. Archer in Prit. Inf. (1861), p. 731. Nordstedt Desm. 
Arct. (1875), p. 29. Nordst. Desm. Braz. (1869), p. 210. 
Cleve Sver. Desm. (1864), p. 4S7. Lundell Desm. Suec. 
(1871), p. 52. Nordstedt Norges Desm. (1873), p. 25. Petit 
Desm. Paris (1877), p. 30. Lemaire Desm. 'Vosg. (1883), p. 
22. Gnmow Desm. Austr. (1858), p. 501. Wolle Desm. U.S. 
(1884), p. 58, t. 15, f. 6-9. Wille Norges Alg. (1S80), 
p. 38. -Wood F. Water Algre U.S. (1872), p. 130. Brebis- 
sou Liste Desm. (1856), p. 12G. Notaris Desm. Ital. 
(1867), p. 40, t. 3, f. 21. Kabl). Alg. Eur. (18fi8|, p. 161. 
Wille Nov. Sem. (1879), p. 4-8. Nordstedt Desm. Spitz. 
(1872), p. 06. Jacoliscn Desm. Denin. (1874), p. 199 (partly). 
Kirclmer Alg. fcjclile-*. (1878J, p. 146. 

Euastnun integeirimum, Elir. Inf. (1838), p. 163, t. 12, f. 9. 
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Cosmarium cucumis a typicum, Klebs. Desm. Pruss. (1879), 
p. 30. 

HAB. In pools. 

Sussex, Gloucester, Cornwall, Westmoreland, Wales, Scot- 
land ; France, Germany, Austria, Hungary, Italy, Sweden, Nor- 
way, Denmark, Spitsbergen, Nova Zembla, Greenland, United 
States, Brazil. 

Plate XXXVI., fig, 11. ct>, living frond ; 5, empty frond 3 c, end view. 

Cosmarium Ralfsii. Sreb. in Salfs. Desm. (1848), j?. 93, 1. 15, f. 3. 

Frond large, slightly longer than broad, orbicular ; constric- 
tion deep, linear ; segments semi-orbicular, rounded at basal 
angles, smooth. ; end view elliptic-lanceolate; enclochrouie radiate. 

SIZE. Length 70-120 ^ ; diam. 60-100 p. (W.). 

Breb. Liste Desm. (1856), p. 126. Archer in Prit. Inf. 
(1861), p. 731, Lnndell Desm. Suec. (1871), p. 52. Nordstedt 
Norges Desm. (1873), p. 25. Rabh. Alg. Eur. (1868), p. 161. 
Wolle Desm. U.S. (1884), p. 69, t. 15, f. 1. Leuiaire Desm. 
Vosg. (1883), p. 22. 

Cosmarium cucumis, Hassall Fr. W. Alg. (1845), p. 366. 
Ealfs. Ann. Nat. Hist. (1844), xiv., t. 11, f. 8. 

Cosmarium Ralfsii a typicum, Klebs. Desm. Pruss. (1879), 
p. 33. 

HAB. In boggy waters, 

Kent, Sussex, Hants, Norfolk, Warwick, Wales, Scotland; 
France, Germany, Norway, Sweden, United States. 

Plate XXXVI., fig. 12. a, living frond; b, empty frond ; c, end view. 

Cosmarium pachydexmum. Lundell Desm. Suec. (1871), p. 39, 
t. 2,f. 15. 

Large, a third part longer than broad, deeply constricted, with 
a narrow linear sinus ; semi-cells semi-circular, forming two- 
thirds of a circle, lower angles rounded ; end. view oval ; side 
view elliptically orbicular, cell-membrane thick, distinctly but 
densely punctate. Amylaceous granules two. 

SIZE. Length 105-117 p, ; diam. 80-87 p (L.). ; diam. 
75-100 p. (W.). 

Wolle Desm. U.S. (1884), p. 70, t. 15, f. 2, 3. Wille 
Norges Desm. (1880), p. 33. NorclsteJt & Wittr. Ital. (1876), 
p. 31. Schaarschm. Magy. Desm. (1882), p. 2G8. Jacobseii Desm. 
Denm. (1872), p. 200." Lemaire Desm. Vosg. (1883), p. 21. 

HAB. In lakes and ponds. 

Lake District, Scotland ; France, Denmark, Sweden, Hun- 
gary, Italy, United States. 

Plate XXXVII., fig. 1. a, living frond; b, side view ; c, end view. 
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Cosmaxium pyramiclatwm. Brel. in Rolfs. Desm (1S4S), p. 94, t. 

15, /. 4. 

Frond scarcely twice as long as broad, suboval, constriction 
deep, linear ; segments pyramidal, rounded at basal angles, 
somewhat truncate at the ends, punctate ; end view broadly 
elliptic. Zygospore orbicular, tube.rcul.ite. 

SIZE. Length 79 //, ; cliam. 46 \L (D.) ; diam. 50-85 /i 
(W.) ; length 43-66 //. ; diam. 26-43 /i (N.). 

Breb. Liste Desm. (1856), p. 126. Wille Norges Alg. 
(1880), p. 35. Nordst. Desm. Bras. (1869), p. 210. Archer 
in Prit. Inf. (1861), p. 731, t. 3, f. 14, 15. Delponte Desm. 
(1878), t. 9, f. 30-33. Cleve Svcr. Desm. (1864), p. 487. 
Lundell Desm. Snec. (1871), p. 41. Wolle Desra. U.S. 
(1884), p. 69, t. 14, f. 16, "17. Nordstedt Norges Desm. 
(1873), p. 18. Petit Liste Desm. Paris (1877), p. 30. 
Grunow Desm. Anstr. (1858), p. 501. Wood P. Water Alga3 
U.S. (1872), p. 130. Wittrock Scan. Desm. (1869), p. 10. 
Notaris Desm. Ital. (1867), p. 40, t. 3, f. 22, 23. Rabb. Alg. 
Eur. (1868), p. 162. Jacobse.ii Desm. Dciim. (1874), p. 199 
(partly). Kirchner Alg. iScliles. (1878), p. 149. Schaarschm. 
Magy'. Desm. (1SS2), p. 268. Lemaire Desm. Vosg. (1883), 
p. 21. 

PitJiiscus angulosus, Kntz. Phy. Germ. (1845), p. 129. 

Cosmarium ovule, Ralfe. Ann. Nat. Hist. (18-14), xi\ r ., p. 394 
(partly), t. 11, f. 7, , b, c. 

Cosmarium pyramidatiun b ti/picum, Klebs. Desm. Prnss. 
(1879), p. 31. 

JLvB. In pools. 

Kent, Sussex, Surrey, Cheshire, Westmoreland, Lancashire, 
Cornwall, Wales, Scotland ; France, (jennany, Sweden, Nor- 
way, Denmark, Austria, Italy, Hungary, United Status, Brazil. 

Plate XXXVL, fig. 13. a, living frond; b, empty frond; c, side 
view ; d, end view. 

Crosmaxitim pseudopyxaniidatum. Lund. Desm. SIIL-C. (1871), f. 
41, /. 2,f. 18. 

With the habit of C. pyi-cnnidulnni, but much smaller; 
membrane delicately punctate, amylaceous granule single. 

SIZE. Length 44 /.i ; cliam. 26 /.L (U); length 50 p; 
diam. 33 /t (N.). 

Norclst. Norges Desm. (1S73), p. 19. Words t. Desm. Aret. 
(1875), p. 19,^38. Witti-oek Sottvat Alg. (1872), p. 60. 
Archer iu Jonrn. Eot, (1874), iii., 93. Nordst. & Wittr. 
Desm. Ital. (1870), p. 32. Nordstedt Desm. Spitz. (1872), 
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p. 29. Wolle Desm. U.S. (1884), p. 69, t. 15, f. 11, 12. 

Wille Norges Alg. (1880), p. 34. Schaarschm. Magy. Desm. 
(1882), p. 268. 

Cosinarium pyramidatum ft minus, Reinsch. in Rabh. Alg. 
Eur. No. 1902. Jacobsen Desm. Denm. (1874), p. 199. 

Cosmaritmi pyramidaturn, Ralfs. Desin. (in part), t. 15, fig. 
4, d, e, f. 

HAB. Mountain pools. 

Lake District, Ireland ; Sweden, Norway, Italy, Hungary, 
Spitzbergen, Nova Zembla, United States. 

Plate XXXVII., Jiff. 2. a, living frond ; 5, empty frond ; c, side view 5 
d, end view. 

Cosmariuxn galevitum. Nord. Desm. Brazil (1S69), p. 209, t. 3, 

f. 26. 

Medium size, somewhat orbicular, about one third part 
longer than broad, with a linear sinus, widened at the ex- 
tremity ; semi-cells semi-orbicular, dorsal margin rounded- 
truncate, sides very slightly convex or straight, lower angles 
obtuse, end view elliptic, side view circular. 

SIZE. Length 5 1-54 /x, ; diain. 42-45 jj. (N.) ; diam. 40-55 p, 
(W-). 

Wolle Desm. U.S. (1884), p. 70, t. 16, f. 46-48. Wille 
Norges Alg. (1680), p. 35. Nordstedt Alg. Brazil (1877), p. 
20. 

HAB. In springs and ponds. 

North Wales ; Brazil, United States. 

PIcdc XLII., fig. 14. a, living frond ; I, empty frond ; c, side view ; 
d, end view. 

Cosmazium pseudonitidulum. Nordst. Norges Desm. (1S73), p. 
16, t. I,/. 4 

Medium size, witli the habit of C. nitidulum ; one fourth, part 
longer than broad, deeply constricted with a narrow linear sinus, 
widened at the extremity ; semi-cells somewhat trapezoid, atten- 
uated from the broad base to the rounded truncate apex, lower 
angles rounded, end view elliptic, bide view ovate-circular, mem- 
brane punctate. 

SIZE. Length 42 /JL ; diam. 33 /.i (N.) ; diam. 38 ^ (W.). 

Cooke in Qiu-kett Journal (1880), p. 211,- 1. 13, fig. 1, a, b. 
Wollc Desm. U.S. (1881), P- 6 -> fc - 18 - f - 19 - Wille Norges 
Alg. (1880), p. 33. 
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var. obsoletum. 

Semi-cells more rounded than in the type. 
HAB. In ponds. 
North Wales ; Norway, United States. 

Plate XLI1., jig. 15. a, living frond ; I, empty frond ; c, end view; d, 
side view. 

Cosmaxium phaseolus. Srel. in Meneg. Desm. (1840),^. 220. 

. Frond in front view about as long as broad, constriction 
deep, linear ; segments reniform, smooth, end view elliptic, 
with a slight conical projection at each side. 

SIZE. Length 30 /j. ; diani. 33 p. 

Haifa. Desm. (1848), p. 106, t. 32, f. 5. Archer in Frit. 
Inf. (1861), p. 732. Nordstedt Desm. Arct. (1875), p. 24. 
Cleve Sver. Desm. (1864), p. 488. Nordstedt Norges Desm. 
(1873), p. 17. Petit Liste Desm. Paris (1877), p. 30. 
Wittrock Scan. Desm. (1869), p. 14. Brebisson Liste Desm. 
(1856), p. 131. Rabh. Alg. Eur. (1868), p. 166. Jacobsen 
Desm. Denm. (1874), p. 200. Wolle Desm. U.S. (1884), p. 
81, t. 18, f. 28-32. Wille Norges Desm. (1880), p. 35. 
Schaarschm. Magy. Desm. (1882), p. 270. Lemaire Desm. 
Vosg. (1883), p. 20. Kirchuer Alg. Schleg. (1878), p. 152. 

Euast-mm depressum, Nag. ? Einz. Alg. t. vii, of. 2. 

Oosmariutn pliaseolus a typicutn, Klebs. Desm. Pruss. 
(1879), p. 35. 

HAB. In pools. 

Corn-wall, Westmoreland, Wales ; Germany, Sweden, Nor- 
way, Denmark, Prance, Spitzbergen, Hungary, United States. 

Plate XXXVII., fly. 3. a, living frond ; ft, empty frond ; c, end view. 

Cosmarium gotlandicum. Wiltr. Sotv. Alg. (1872), p. 60, t. 4,,f, 14. 

Frond rather longer than broad, constriction linear ; seg- 
ments in front VICTV somewhat hexagonal, or angularly reni- 
form ; side view obovate, end view sub-elliptic. Empty frond 
delicately punctate. 

SIZE. Length 37-45 /* ; diam. 32-36 /* (W.). 
Nordstedt Norges Desm. (1873), p. 19. Archer in Journ. 
Bot. (1874), iii., p. 93. Wille Norges Alg. (1880), p. 31. 
Oosmarium rectanuulare, Grunow. Rabh. Alo-. Eur. iii., p. 

i n r* * 

166. 

HAB. In ponds and pools. 
Cornwall, Ireland ; Norway, Sweden, Austria. 

Plate XXXVII., fig. 4. a, living frond ; I, empty frond ; c, side 
view ; d, end view. 
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Cosmaxium Trafalgaricum. Witt-r. in Nard. & Wittr. Alg. 23xs. 

No. 81. 

Small, a fifth, part longer than broad ; deeply constricted 
in the middle, with a linear sinus, expanding at the extremity ; 
semi-cells in front view reniform, dorsal margin slightly 
emarginate in the middle ; side view orbicular, fiirnished 
with a small median tubercle ; end view elliptic, with a small 
median tubercle on each side. 

SIZE. Length 24-26 /A ; diam. 20-21 /A ("W.). 

G-revillea, Vol. ix. (1880), p. 16. 

HAB. In the fountains, Trafalgar Square, London. 

Plate XLIII,, fig. 7. a a, living fronds 5 b b, empty fronds j c, end 
view; d, side view. 

Cosmaxium tetrachondviuxn. Lundell Desm. S-uec. (187l), y>. 38, 

t.S,f.2. 

Small, a little broader than long, deeply constricted, with 
a very narrow linear sinus ; semi-cells semi-elliptic, scarce 
2^ times bi-oader than long ; plane at the base, truncato- 
convex at the apex, rounded at the sides, with two granules 
at the isthmus ; end view elliptic oblong, with two granules 
on each side ; side view circular, with a granule at the base 
on each side. Amylaceous granule single. 

SIZE. Length 20| /*; diam. 23-26 /A (L.). 

Archer Micr. Journ. (1873), xiii., p. 315. Nbrdstedt 
Norges Desm. (1873), p. 17. Jacobsen Desm. Denm. (1874), 
p. 194. Wille Gorges Alg. (1880), p. 37. 

HAB. In pools. 

Ireland ; Sweden, Norway, Denmark. 

Plate XXXFII., Jig. 5. a, living frond; 5, empty fronds; c, side 
view ; d, end view. 

Cosmarium bioculatum. Sreb. in Ealfs. Desm. (18-iS),^?. 95, 1. 15, 

/- 5. 

Frond minute, about as long as broad ; constriction deep, 
producing a gaping notch at each side ; segments about twice 
as broad as long, elliptic, smooth ; side view compressed, 
end view elliptic. Zygospore orbicular, with conical spines. 

SIZE. Length 17 /* ; diam. 15-16 fj. (W.) ; length 28 p. ; 
diam. 25 /* (N.). 

Schaarschm. Magy. Desm. (1882), p. 270. Archer in 
Prit. Inf. (1861), 731. Wille Norges Alg. (1880), p. 35. 
Nordstedt Desm. Ai-ct. (1875), p. 20, t. 6, f. 8 (not fig. 9). 
Cleve Sver. Desm. (1864), p. 488. Lundell Desm. Suec. 
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(1871), p. 44. Nordstedt Gorges Desm. (1873), p. 21. Gru- 
now Deara. Austr. (1858), p. 501. Wood F. Water Alga) 
U.S. (1S72), p. 131. Wolle Desm. U.S. (1884), p. 60, t. 15, 
f. 21, 22. Brebisson Liste Desm. (185G), p. 126. Rabh. 
Alg. Bur. (1868), p. 163 (sine var. b'). Wille Nov. Sem. 
(1879), p. 44. Noi-ds tedt Desm. Spitz. (1872), p. 29. Kirch- 
ner Alg. Schles. (1878), p. 147. Lemaire Desm. Vosg. 
(1883), p. 21. 

Heterocar-pella lioculata, Breb. Alg. Pal. (1835), p. 56, t. 7. 
Gosmariiim Pliaseolus b. biocidatnm, Klebs. Desm. Pruss. 
(1879), p. 35. 

HAB. In ponds, ditcL.es, &c. 

Widely distributed through England, Wales, Scotland; 
France, Germany, Norway, Spitzbergen, Sweden, Kova 
Zeinbla, Hnugaiy, United States. 

Plate XXXVII., fig. 6. a, living frond ; 5, empty frond; c, side 
view ; d, end view ; e, zygospove. 

Cosmaxium tinclwm. Ralfs. Desm. (1S-1S), #. 95, /. 32, f. 7. 

Frond veiy minute, about as long as broad, constriction 
producing an acute notch at each .side ; segments elliptic, 
about twice as broad as long, smooth ; end view narrow, 
elliptic. Empty frond somewhat .reddish; zygospore qua- 
drate, smooth. 



Diam. 10-15 p, (W.) ; length 12 /*; dinm. 10 u 
(Wille.) 

Kirch. Alg. Schles. (1878), p. 148. Archer in Prit. Inf. 
(1861), p. 731. Limdell Desm. Suec. (1871), p. 44. Nord- 
stedt Norges Desm. (1873), 21. Gruuow Desm. Austr. 
(1858), p. 498. JNordst. & Wittr. Desm. Ital. (1876), p. 35. 
Brebisson Liste Desm. (1856), p. 127. Wille Gorges. AJo-. 
(1872), p. 36. Wille Nov. Sem. (1879), p. 44. Klebs. Desm. 
Pruss. (1879), p. 36, t. 3, fig. 45. Jacobsen Desm. Denm. 
(1874), p. 200. Wolle Desm. U.S. (1884), p. 61, t, 16, f. 31. 
Schaarschm. Magy. Desm. (1882), p. 270. Lemaire Desm. 
Vosg. (1883), p. 21. 



tiuctum, Rabh. Alg. Ear. (1868), p. 150. 
Petit Liste Desm. Paris (1877), p. 29. 

HAB. In ditches, ponds, &c. 

' Sussex, Cornwall, Wales ; France, Germany, Sweden, 
Norway, Denmark, Austria, Italy, United States. 

Plate XXXYII.,fiff.*7. a-, living fronds; I, empty fronds; c, side 
view ; d, zygospore iti vniious stages. 
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Cosmarium pygmaeum. Archer Micr. Journ. (1864), iv., p. 174, t. 
6,/. 45-49. 

Frond very minute, smooth, rather broader than long, 
segments sub-quadrilateral ; end view sub-elliptic, somewhat 
inflated at each side at the cejftre. Zjrgospore rather large, 
smooth. 

SIZE. Length 8-10 /*; cliam. 10-12 //, (A.) ; length 9-12 a; 
diam. 11-13 p (W.). 

Lundell Desm. Suec. (1871), 43. Nordsteclt Nbrges Desm. 
(1873), p. 20. Jacobsen Desm. Denm. (1874), p. 198. Witt- 
rock Sottvat Alg. (1872), p. 61. Lemaire Desni. Yosg. 
(1883), p. 21. 

SpJuerozosma pygmceum, Eabh. Alg. Eur. (1868), p. 150. 
Wittrock Scan. Desm. (1869), p. 26. 

HAB. On submerged plants and Sphagnum. 

Lake District, Ireland; France, Sweden, Norway, Denmark. 

Plate XXXVII., fig. 8. a, living fraud ; I, euiptj frond ; c, side 
view ; d, end view ; e, zygospore. 

Cosmaxium tsruncatellum. Pert//. Lelensf. (1S48), p. 209, t. 16, 

/. 13. 

Small, broader than long, with a very narrow sinus, at each 
pole broadly truncate ; semi-cells transversely oblong-hexagonal, 
plane at the base broadly truncate above, sides angular, end 
view elliptic. Cell membrane smooth. Zygospore small, 
orbicular, thickly beset with minute conical spines. 

SIZE. Length 12 /JL ; diam. 18 //,. 

Archer Micr. Jonru. xiii. (1873), p. 99. Nordstedt Norges 
Desm. (1873), p. 17. JRabh. Alg. Eur. (1868), p. 1G5. 

Euastrum truncatellum, Perty. Lebensf. (1848), p. 209. 

HAB. In mountain pools. 

Ireland ; Germany, Switzerland, Norway. 

Plate XXXriI., fi</. 9. a, living frond; b, empty frond; c, end 
view; d, side view; e, zygospore. 

Cosmaxium xuizmtissimum. Archer Quart. Journ. Micr. Sci. 
xvi t. (1377), -ii. 194. 

Very minute, resembling Si>h<.vi-uzusma e.rcai-cilum, but more 
minute 1 , and wii.li the sinu.s a narrow incLsioii. Zygospore ellip- 
Suidiil or oblong, of a purplish, or bronze-like hue, wit a thick walls. 

SIZE. 

SpliLi'i'ozObinu i'j.'fariili<ni, Nordst. fide Archer in Quart. Jouru. 
JMic. Sci. xvii. (liS77j, p. c!0l. 

HAU. In mountain pools. 

Ireland ; Italy. 
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Cosmarium tenue. Archer Micr. Journ. (1863), vni., p. 293. 

Minute, semi-cells elliptic, constriction deep and linear, end 
view elliptic. Cell membrane smooth. Zygospore globoso, 
smooth (quite destitute of spines). 

SIZE. No dimensions given. Larger than C. tinctum. 

HAB. In pools. 

Ireland. 

Cosmaxium lasiospomm. Arch. Micr. Journ. xrx. (1879), p. 123. 

.Very minute (scarcely so large as C. tinctum}. Sinus linear. 
Semi-cells flattened at the apex. Zygospore globose, boset 
with extremely minute fine and pointed spines. 

SIZE. (Not stated). 

HAB. In pools. 

Ireland. 

Cosmarium exiguum. Archer Micr. Journ. (186-1,), IV., 178 

t. 6, figs. 32-33. ' 

Frond very minute, smooth, oblong, rather more than twice 

as long as broad ; segments sub-quadrate ; .starch granule 

single central. 

SIZE. Length 25 /.c; diarn 12 A t (A.). 
Lundell Desm. Suec. (1871), p. 43. Rabh. Ms Eur 
(1868), p. 164. Wille Norges. Alg*. (1880), p. 31, t. 1, f. 14. 
HAB. In pools. 
Ireland ; Scotland. 

XLIIL, fy. 4. a a, living fronds ; b I, empty fronds; e, siclo 



Cosmarium Schliephackianum. Qrunoa in Ealh. A1 3 . 



ite ' <^ e ^^r^. Broader than long, ovon 
^nstncted Semi-oells famished with a smntl' banal 

truncate above OT ki 



SIZE. Diarn 12 p (W.). 



' 

^^^ 



var. Spitzbergensis. 

HAB. Amongst Sphagnum. 

Scotland, Ireland; Spitzbergen, NovaZembla, United States 
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** Margins of segments crenate or slightly undulate, surface 
not granulate. 

Cosmaxium Meneghinii. ~Breb. in Italfs. Desm. (1848), %>. 96, t. 
ST., /. 6. 

Frond very minute, rather longer than broad ; constriction 
linear ; segments subquadrate, bicrenate at the sides and ends ; 
smooth, end view elliptic. 

SIZE. Length 18 p ; diam. 14 p (D.) ; length 24-34 p ; 
diam. 20-22 p (K.) ; diam. 20-22 p (W.). 

Wittr. Sottv. Alg. (1872), p. 59. Archer in Prit. Inf. 
(1861), p. 732. De Bary Conjug. (1858), p. 72, t. 7, f. 35- 
46. Delponte Desm. (1878), p. 2, t. 7, f. 5-9. Cleve Sver. 
Desm. (1864), p. 488. Wille Norges Desm. (1880), p. 30. 
Lundell Desm. Suec. (]871), p. 43. Nordstedt Norges JDesm. 
(1873), p. 20. Nordstedt Desm. Arct. (1875), p. 40. Petit 
Liste Desm. Paris (1877), p. 30. Wood F. Water Alg U.S. 
(1872), p. 131. Wolle Desm. U.S. (1884), p. 65, t. 16, f. 2. 
Wittrock Scan. Desm. (1869), p. 12. Brebisson Liste JDesni. 
(1856), p. 127. Rabh. Alg. Ear. (1868), p. 163. Wille 
Nov. Sem. (1879), p. 43. Jacobsen Desm/Denui. (1874), p. 
197. Kirchner Alg. Schles. (1878), p. 148. Schaarsclmi. 
Bosn. Serv. (1883), p. 7. Schaarschm. Magy. Desm. (1S82), 
p. 270. 

Cosinariwn biocidatwn, Meneg. Syu. Desm. (1840), p. 220. 

Euastrum crenulatum, Nag. Einz. Alg. (1849), t. 7A, f. la-d. 
De Not. Desm. Ital. (1867), t. 3, f. 25. 

HAD. In pools. 

Cornwall, Lake District, Sussex, Hants, Kent, Surrey, North 
Wales ; France, Germany, Italy, Norway, Sweden, Hungary, 
Russian Lapland, Nova Zembla, United States. 

Plaie XXXVII., fig. 11. a, living fronds; b } empty fronds j c, 
end view. 

Cosmaxium angulosum. JBreb. Liste, p. 127, t. 1, f. 17. 

Frond minute, rather longer than broad, constricted in the 
middle, with a linear sinus ; segments quadrate ; angles rather 
obtuse. 

SIZE. Length 28 p ; diam. 18 p (K.). 

Euastrum anfftdoswn, Breb. Liste (1856), p. 127. 

Cosuiarivrn Mdneghinii v. ai/ytdosum, Kirclm. Alg. Schles., p. 
148. Rabh. Alg. Eur., in., 163. Wolle Desm. U.S. (1884), 
p. 65. Lund. Desm. Suec. (1871), p. 43. Wille Norges 
Desm. (1880), p. 30. Wittr. Sottv. Alg. (1872), p. 59. 
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HAB. In stagnant water. 

Lake District; France, Germany, Sweden, Norway, United 
States. 
Plate XLIL, fig. IS. a, living frond ; I, empty frond. 

Cosmarium obliquum. Nordst. Nory. Desm., 23, t. 1, /. 8. 

Small, about one-quarter longer than broad, rectangular, 
constricted in the middle, with a linear sinus ; side view rectan- 
gular, very slightly constricted in the middle ; semi-cells sub- 
quadrate, truncate at the apex, and slightly emarginate ; sides 
retuse, end view semi-circular, oblique, one side flat, the other 
convex ; cell membrane slightly punctate. 

SIZE. Length 23-26 / ; cliam. 18-20 p (major) ; 18 X 13 p. 
(media) ; 15 x 11 /t (minor). 

Wille Nova Zernbla, p. 39. Willo Norges Desm. (1880), 
p. 31. Schaarschnr. Magy. Desm. (1882), p. 267. 
HAB. In pools. 

Scotland ; Norway, Nova Zembla, Hungary. 
Plate XLIII., Jig. 5. a, living frond ; 5, empty frond. 

Cosmarium Iseve. Ralh. Alg, Eur., in., 1G1. 

Fronds one and one-third to one and two-thirds longer than 
broad, constriction deep; constriction narrow, linear; semi- 
cells with high-rounded ends, usually somewhat rctnsc ; coll 
membrane finely granular. 

SIZE. Diam. 14-16/t (W.) ; length 20-26 /* ; diam. 1-1-17 
p. (N, & W.). 

Wolle Desm. U.S. (1884). p. 62, t. 15, f. 10. Wille Norges 
Desm. (1880), p. 31. Norclst. & WiLtr. Desm. Itul. (1870) 
p. 28. Schaarsehm. Magy. Desm. (1882), p. 269. 

var. septentrionale. Wille Fora Zemlla (1879), p. 43, [.. 12, /. 3-1, 

A broader form; semi-cells in side view ovatcly circular. 

SIZE. Length 28 t 1 ; cliam. 22 ^ (Wi.). 

HAB. On dripping rocks, and in small pools. 

Holloway (London), North TFalos, Cornwall; France 
Germany, Norway, Italy, Hungary, United States. 



Cosmamun calcareum. Witlr. Soft,. Alg., p. fl s, i. 4, /. 13 
Small. Frond but slightly longer than broad, conslriclioii 
deep, linear; segments m front view acini-circular, rather Irun- 
cate above, minutely crendate ; side view ovale, uid v I v 
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elliptic, swollen in the middle ; empty frond slightly granulate, 
with a circular cluster of nine small warts at the base of each, 
segment (eight in circumference and one in the centre). 

SIZE. 19-21 x 17-18 /i (Witt.). 

Nordst. Norges Desm. (1873), p. 15. Wille Norgos Desm. 
(1880), p. 28. Archer in Journ. Bot. (1874), iii., p. -93. 

HAB. Mountain pools. 

Ireland ; Sweden, Norway. 

Plate XXXVII., Jig. 12. a, living frond; I, empty frond; c, side 
view ; d, eud view. 

Cosmarium Hegnesii. Eevisok. Alg. Flora (1SG7), p. 112, t. S,f. S. 

Small. Cells in front view rectangular, with a median semi- 
elliptic incision on each side; semi-cells in front view trapezoid, 
denticulate at the margin, with eight CCUM! -distant teeth ; mem- 
brane smooth. 

SIZE. Length 11-13 p ; cliam. 11-13 p (Re.). 

HAB. In mountain pools. 

Germany. 

Plate XLII., jig. 19. a, living frond; b, empty frond; <?, same 
magn., 1000 diam. 

Cosmarium crenatuxn. Haifa. Ann. Nat. Hist. (184i), xiv., t. 2, 

f.G. 

Frond minute, not quite twice as long as broad, constriction 
linear; segments obsoletely quadrate, eremite at the margin, 
flattened at ends, surface punctate ; end view elliptic. -Zygo- 
spore orbicular, spinous ; spines short and stout, swollen at the 
base, and divided at the apex. 

SIZE. Length 21 p. ; diam. 16 p (D.) ; length 53-58 /x. ; 
diam. 38 /t (K.) ; diam. 30-38 p (W.). 

Euctstrum ? sinuosinn, Kutz. Sp. Alg. (1849). p. ] 74. 

Cosmarium crenatum, Ralfs. Desm. (1848), t. 15, f. 7. 

Archer in Prit. Inf. (] 861), p. 732. Nordst. Desm. Gronl. 
(1885), p. 8. Delponte Desra. (1878), p. 6 (in part), t. 7, f. 
25-27. Nonlsteclt Desm. Arct. (1875), p. 21, 38. Lnmlell 
Desm. Suec. (1871), p. 34. Nordstcdb Desm. Spitz., p. 29. 
Nordstedt Norges Di-sm. (1873), p. 75. Pi- tit Liste Dosm. 
Paris (1877), p. 30. Grunow I)esrn. Austr. (1858), p. 497. 
Nordst. * Witlr. Desm. Ital. (T876), p. 35. Wood F. Water 
Algre U.y. (1872), p. 131. Wolle Desm. U.S. (1384), p. 07, 
t. 49, f. 31, 32. Wille Norges Desm. (1880), p. 28. Schaar- 
sclmi.Bosn. Serv. p. 7. Scbaarschm. Magy. Desm. (1882), p. 
265. Wittrock Scan. Dusm, (18G9), p. 10. Brebisson Linte 
Desm. (1856), p. 127. Notaris Desm. Ital. (1807), p. 47, t. 
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4, f. 34. Rabh. Alg. Bur. (1868), p. 165. Wille Nov. Sem. 
(J879), p. 40. NordstedtDesm. Spitz. (1872), p. 29. Jacob- 
sen Desm. Denm. (1874), p. 197 (partly). Kirchner Alg. 
Schles. (1878), p. 149. 

HAB. In pools and porfds. 

Lake District, Cornwall, Hants, Sussex, Wilts, Somerset, 
Lancashire, N. Wales, Scotland ; Prance, Germany, Sweden, 
Norway, Spitzbergen, Nova Zembla, Greenland, Austria, Hun- 
gary, Italy, United States. 

Plate XXXVII., fig. 13. , living frond j b, empty frond ; c, zygo- 
spore. 

Cosmaxiuxn bicxenatum. (Nords. Desm. Spitxb.). 

Frond minute, differing from G. crenatum in the lateral cre- 
nations being binate, and the upper angles without crenations. 

SIZE Length 25 p cliam. ; 17-18 p (N.) ; length 28 fj, ; 
diam. 20/u(N.&W.). 

Joshua Journ. Bot. (1883), xxi., p. 291. 

Cosmarium crenatum ft licrenatum, Nordst. Desm. Spitzb. 
(1872), p. 30, t. 6, f. 10. Nordst. Norges Desm. (1873), p. 15. 
Nordst. & Wittr. Desm. Ital. (1876), p. 35. 

HAB. Mountain pools. 

Den of Gight ; Norway, Spitzbergen, Italy. 

Plate XLII,,fig. 13. a, living frond ; 5, empty frond ; c, end view. 

Cosmaxium Reinschii. Archer Mior. Journ., 1S76, t. 16, -p. 109. 

Frond truncate, elliptical, nearly one-fourth longer than 
broad, constriction linear ; segments ovate or semi-elliptic; 
ends straight, smooth ; sides with three projecting nodules ; end 
view elliptic, swollen in the middle. 

SIZE. Length 33 p. ; diam. 28 p (Re.) ; cliam. 30-35 //, (W.). 

Wolle Desrn. U.S. (1884), p. 68, t. 16, f. 12. 

Cosmarium, sp., Reinsch Contrib. (1875), t. 18, f. 4. 

HAB. In pools. 

Penzance, Ireland ; Germany, United States. 

Plate XXXVII., Jig. 14. a, living frond ; 5, empty frond ; c, end 
view. 

Cosmavium holmiense. Lund. Desm. Suec. (1871),^. 49, t. 2,f. 20. 

Medium size; twice as long as broad, elliptically rectangular, 
constricted, witb a, narrow linear sinus ; semi-cells sub-quadrate, 
gradually attenuated irom the base, but slightly dilated at the 
apex; sides straight or sub-convex, obsoletely crennlate towards 
the apex; apex truncate, obsoletely biuudnlate, lower angles 
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rounded, upper angles truncately rounded, end view broadly 
elliptic, obtuse angled at the poles ; side view rectangularly 
elliptic ; apex somewhat truncate, membrane smooth ; amyla- 
ceous granule single. 

SIZE. Length 63-66 /x; diarn. 38*-40 p (L.) ; diam. 33 /*; 
length 63 /* (VV.) ; length 58-65 /A; diam. 33-40/1 (NT.). 

Wittr. Sottv. Alg. (1872), p. 60. Nordstedt Norges Desm. 
(1873), p. 24. Nordstedt Desm. Arct. (1875), p. 18, 38. 
Nordst. & Wittr. Desm. Ital. (1876), p. 31. Wille Nov. Sem. 
(1879), p. 36. Nordst. Desm. Groiil. (1885), p. 7. Nordst. 
Desm. Spitz. (1872), p. 28. Wolle Desm. U.S. (1884), p. 
68, t. 16, f. 23. 

HAB. Mountain pools, &c. 

Lake District, N. Wales, Scotland ; Norway, Spitsbergen, 
Nova Zernbla, Greenland, Italy, United States. 

var. ft. Archer Micr. Jo urn. xv. (1875), p. 409. 

var. minor. Archer Micr. Journ. xvi. (1876), p. 344. 

Plate XXXVIL, fig. 15. 'a, living frond; 5, empty frond; c, Bide 
view; d, end view. 

Cosmaxium undulatum. Corda Aim. Carls. (1839), t. 5, /. 26. 

Frond small, slightly longer than broad; constriction linear; 
segments semi-orbicular, ends and sides broadly rounded, cre- 
nate or minutely undulate at margin, end view elliptic. Zygo- 
spore orbicular, spinons ; spines elongate, slender, swollen at 
the base, and divided at the apex. 

SIZE. Length 60 /*; diam. 44 A i (K.) ; diam. 40-44 /* (W.) ; 
length 54/*; diam. 39 p (Wille). 

Ralfs. Desm. (1848), p. 97, t. 15, f. 8. Wittr. Sottv. Alg. 
p. 59. Archer in Prit. Inf. (1861), p. 732, t. 2, f. 33, 34. 
Lundell Desm. Suec. (1871), p. 35. Nordstedt Norges Desm. 
(1873), p. 15. Nordstedt Desm. Arct. (1875), p. 41. Wood 
' F. Water Alga- U.S. (1872), p. 132. Wittrock Scan. Desm. 
(1869), p. 11. Brebisson Liste Desm. (1856), 127. Kabh. 
Alg. Eur. (1868), p. 165. Nordstedt Desm. Spitz. (1872), 32. 
Wolle Desm. U.S. (1884), p. 67, t. 16, f. 20. Wille Norges 
Desm. (1880), p. 27. Schanrschui. Magy. Desm. (1882), p. 
265. Jacobsen Desm. Denm. (1874), p. 197. Kirclmer Alg. 
Schles. (1878), p. 149. Maskell N. Zeal. Desm. (1882), p. 242. 

HAB. Mountain pools. 

Lake District, Cornwall, Bristol, Sussex, N. Wales ; France, 
Germany, Austria, Denmark, Norway, Sweden, Russian Lapland, 
Hungary, Bohemia, Spitzbergen, United States, New Zealand. 

Plate XXXVII., fff. 16. , living frond; b, etnptj' fraud ; c, semi- 
cell further magnified; d, oiid view ; e, zvgospore. 

7 
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Cosmarium cambiicum. CooJce $ Witts in Q-revillea ix. (1880), 

.91. 

Frond longer than broad, constriction linear, segments 
quadrilateral, narrowed from the base, sides with two sinnations, 
and one in the centre of the apex, the latter rather the broadest. 
Side view oval, narrow, rounded at the ends, with a shallow 
constriction. End view elliptical. Cell membrane minutely 
punctate. 

Size. Length 46-48 //, diam. ; 36-38 /i at the base ; 20-22 
/x, at the apex. 

HAB. Mountain pools. 
North Wales. 

Plate XLII.,Jig. 16. a, living frond ; b, empty frond ; c, side view ; 
d } end view. 

Cosmarium tetragomun. Nag. Eiiiz. Alg., p. 119, t. 7, Jig. A, 5. 

Frond in front view about twice as long as broad, oblong, 
constriction linear; segments subquaclrate, somewhat narrowing 
from the base, sides and end each with three slight sinuations, 
those of the ends rather smaller, in each half one large central 
granule ; side view segments oval, rounded, constriction shallow. 

SIZE. Length 4-5-48 p ; diam. 22-26 p. 

Archer in Prit. Inf. (1861), p. 732. Nordsteclt Norges Dc.srn. 
(1873), p. 19. Nordetedt Desm. Arct. (1875), p. 40. Norclst. 
& Wittr. Desm. Ital. (1876), p. 35. Eabh. Alg. Eur. (1808), 
p. 164. Schaarschm. Magy. Desm. (1882), p. 269. 

Euastrum tetraf/onum, Nag. Einz. Alg. (1849), p. 119, t. 7, 
f. A, 5. 

HAB. In pools. 

Lake District ; France, Germany, Russian Lapland, Norway, 
Hungary, Italy. 

Plate XXXVII., fig. 17. a, living frond j I, empty frond ; c, side 
view ; d, end view. 

var. ZiUiidellii. Cooke. 

Form with the apices somewhat protracted ; sides of the 
semi-cells very slightly Insinuate, upper angles straight, inter- 
mediate obtuse-angled. 

SIZE. Length 42-46 /<; diam. 27 /* (L.). 

Cosmarium tetragonum, Nag./oraa, Lunclell, t. 2, f. 21. 

Quart. Journ. Mic. Sci. xvii. (1877), p. 102. Nordst. 
Desm. Gronl. (1885), p. 8. 

HAB. In pools. 

Scotland, Ireland; Germany, Greenland. 

Plate XXXVII., fig. 18, a, living frond ; I, empty frond ; c, side 
view ; cl, end view, 



DBSMIDIEJE. 99 

Cosmarium monomaxum. Lund. Desm. Suec., p. 32, t. 8,f. 11. 

About medium size, about as loiig as broad, or a little longer, 
deeply constricted, with a very narrow linear sinus ; semi-cells 
hexagonally elliptic, apex truncate jn the middle, conyex, 
dorsal, and lateral margins delicately crenulate, with about 16 
crenations ; basal margin entire and obliquely truncate, with a 
single papilla in the middle; end view narrowly elliptic, with a 
single papilla? in the middle on each side, and a row of bifid 
papilla in a longitudinal series within the margin on each side ; 
ends sub-truncate, with a small papilla at each angle ; side 
view circular, with two papillae on each side, one medial, 1 the 
other near the apex. 

SIZE. Length 38 n ; cliam. 34 p. (L.). 

HAS. Mountain pools. 

Sweden. 

var. 0. poiymazoB. Nordst. Norges Desm. (1873), p. 14, f. 3. 
HAB. Mountain pools. 
Lake District ; Norway. 

Plate XXXVII., fig. 19. a, living frond; 5, empty frond; c, side 
view ; d, end view. 

* # * Fronds rough on the surface with pearly granules, which 
give a denticulate appearance to the margin. 

CosmaKium tetzaophthalnmm. Sreb. in Ralfs. Desm. (1848), p. 
98, t. 17, f 11; t. 33, f. 8. 

Frond about a third longer than broad, constriction deep, 
linear ; segments forming nearly two-thirds of a circle, rough 
on the surface with short and broad scattered pearly granules 
giving a crenate appearance to the margin ; end view broadly 
elliptic. Zygospore orbicular, spinous, spines swollen at the 
base, finely branched. 

SIZE. Length 61-115 p; diara. 50-79 /* (D.) ; diam. 60-78 
(Wo.) ; length 120 /i ; diain. 80 //, ; length 110 /*; diam. 70 p. 
(C.). 

Brebisson Liste Desm. (1856), p. 127. Maskell K Zeal. 
Desm. (1882), p. 242. Archer in Frit. Inf. (1861), p. 732. 
Delponte Desm. (1878), t. 9, f. 1-4, Nordstedt Desm. Arct. 
(1875), p. 17 (var.) 40. Cleve Bver. Desm. (1864), p. 488. 
Lundell Desm. Suec. (1871), p. 27. Norclstedt Norges Desm. 
(1873), p. 12. Petit Lisle'Desm. Paris (1877), p. 30. Wittr. 
Sottv. Alg. (1872), p. 56. LemaireDesm. Vosg. (1883), p. 19. 
Wolle Desm. U.S. (1884), 75, t. 13, f. 13, Grunow Desm. 
Austr. (1858), p. 501 ; Wood F. Water Algte U.S. (1872), p. 
129. Witfcrock Scan. Desm. (ISG'J), p. 12. Notaris Desm. 
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Ital. (1867), p. 38, t. 3, f. 19. Rabh. Alg. Eur. (1868), p. 159. 
Klebs. Desm. Pruss. (1879), p. 41. Nordsfc. Desni. Gronl. 
(1885), p. 7. Schaarschm. Magy. Desm. (1883), 264. 

Heterocarpella tetraophthalmum, Kutz. Syn. (1883), f. 87. 

Eiiastrum tetraophthalmum, Kutz. Phy. Germ. (1845), p. 136. 

HAB. In pools. 

Sussex, Hants, Surrey, Gloucester, Westmoreland, Corn- 
wall, Wales, Scotland ; France, Germany, Sweden, Norway, 
Russian Lapland, Italy, Spitsbergen, New Zealand. 

Plate XXXVIII., jig. 1. a, living ; frond; I, empty frond; c, 
side view ; cl, end view. 

Cosmaiium JBrebissonii. Men eg. Syn. Desm. (1840), -p. 219. 

Frond somewhat longer than broad, constriction deep, 
linear ; segments semi-orbicular, rough all over with somewhat 
elongated conical scattered pearly granules ; end view elliptic. 

SIZE. Length 50 fi; diam. 43;u(D.) ; diain. 45-65 /; (Wo.) ; 
length 110 ju ; diarn. 80 /i (C.). 

Ealfs. Desm. (1848), p. 100, t. 16, f. 3. Archer in Prit. 
Inf. (1861), p. 732. Delponte Desm. (1678) t. 9, f. 17-22. 
Cleve Sver. Desm. (1864), p. 488. Lundell Desm. Snec. 
(1871), p. 27. Nordstedt Norgcs Desm. (1873), p. 12. Nord- 
stedt Desm. Arct. (1875), p. 40. Wood F. Water Algai U.S. 
(1872), p. 128. Lemaire Desm. Vosg. (1883), p. 19. Wolle 
Desm. U.S. (1884), p. 75, t. 13, f. 10-11. Brebisson Liste 
Desm. (1856), p. 130. Rabh. Alg. Eur. (1868), p. 158. 
Jacobseu Desm. Demn. (1874), p. 194? in part. 

Cosmarium marcjaritiferum, Kutz. Sp. Alg. (1849), p. 176, 
in part. 

HAB. In pools. 

Lake District ; Kent, Sussex, Surrey, Hants, Wales, War- 
wickshire, Cornwall, France, Germany, Denmark, Sweden, 
Norway, Russian Lapland, Italy, United States. 

Plate XXXVIII., fff. 2. a, living frond ; b, empty frond ; c , side 
view. 

Cosmaiium ovale. Ealfs. Ann. Nat. H-ist. (1844), xiv., t, 11, /. 7. 

Frond very large, elliptic, nearly twice as long as broad, con- 
striction very deep, linear ; segments somewhat broader than 
long, somewhat triangular, rounded at ends, rough near the 
margin with a band of large pearly granules, producing a 
dentate appearance, the disc punctate ; end view elliptic. 

SIZE. Length 180 p ; diarn. 108 p. (D.) ; diain. 100 u 
(Wo.) ; length 160 ^ ; diarn, 100 ft (C.). 
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Hassall Fr. W. Alg. (1845), p. 366. Ralfs. Deem. (1848), p. 
98, t. 15, f. 9. Archer in Prit. Inf. (1861), p. 733. Delponte 
Desm. (1878), t. 10, f. 1-4. Lundell Desm. Suec. (1871), 53. 
Nordstedt Norges Desm. (1873) p. 25. Wood F. Water 
Algse U.S. (1872), p. 128. Brebisson Liste Desm. (1856), p. 
128. Rabh. Alg. Eur. (1868), p. 158. Kirchner Alg. Schles. 
(1878), p. 148. Wolle Desm. U.S. (1884), p. 57, t. 13, f. 8-9. 

HAB. In bogs. 

Hants, Westmoreland ; France, Germany, Norway, Sweden, 
Italy, United States. 

Plate XXXVIII., fig. 8. a, living frond ; b, empty frond ; o, side 
view. 

Cosmarium conspersum. Ealfs. Desm. (1848), #. 101, t. 16, f. 4 

Frond about a third longer than broad, constriction deep 
linear ; segments quadrilateral, angles rounded, rough all over 
with depressed granules arranged in lines ; end view elliptic. 

SIZE. Diam. 50-73 p. (Wo.) ; length 90 /z ; diam. 75 p (C.) 

Brebisson Liste Desm. (1856), p. 130. Archer in Prit. Inf. 
(1861), p. 732. Nordst. Desm. Braz. (1869), p. 208. Cleve 
Sver. Desm. (1864), p. 488. Nordst. Desm. Spitz. (1872), p. 
27. Lundell Desm. Suec. (1871), p. 26. Nordstedt Norges 
Desm. (1873), p. 12. Grunow Desm. Austr. (1858), p. 501. 
Wittrock Scan. Desm. (1869), 13. Notaris Desm. Ital. (1867), 
p_42, t. 3, f. 27. Rabh. Alg. Eur. (1868), p. 159. Wille 
Nov. Sem. (1879), p. 35. Wittr. Sottv. Alg. (1872), p. 56. 
Wolle Desm. U.S. (1884), p. 75, t. 14, f. 1, 2. 

HAB. In pools. 

Sussex, Wales, Lake District ; France, Germany, Sweden, 
Norway, Austria, Italy, Nova Zembla, Brazil, United States. 

Plate XXXIX., jig. 1. a, living frond ; b, empty frond ; c, end 
view. 

Cosmaxiuxn latuxn.. jBreb. Liste Desm., p. 128, t. 1, /. 10. 

Frond large, about as broad as long, constriction deep, sub- 
linear ; segments renifonn, rough with rounded pearly granules 
arranged in somewhat curved transverse lines. 

SIZE. Length 95 /j. ; diam. 80 //, (C.) ; length 80 /*; diam. 
68 jit (L.) ; diam. 60 /* (Wo.). 

Archer in Pi-itch. Infus. (1861), p. 733. Lundell Desm. 
Suec. (1871), p. 2G. Nordst. Norges Desm. (1873), p. 11. 
Petit Desm. Paris (1877), p. 30. Lemaire Desm. Vosg. 
(1883), p. 19. Wolle Desm. U.S. (1884), p. 76, t. 13, f. 14. 

HAB. In pools. 

Lake District; France, Sweden, Norway, United States. 

Plate XLI., fig. 8. a, living frond ; b, empty frond. 



102 ZYGOPHYOEJ3. 

Cosmaxium Quadxum. Lundett Desm. Suec. (1871), p. 25, t. 11, 

f.ll. 

Bather large, about as long as broad, deeply constricted, with 
a narrow linear sinus, rather quadrate, apex very slightly retuse, 
sides almost straight, angles very broadly rounded, in side view 
each pole is rounded, and the middle broadly excavated, semi- 
cells with a straight contiguous base, lower angles rectangular, 
lateral margin crenate, dorsal margin densely crenulate, end 
view oblong. Membrane densely warted, warts in quincuncial 
order (about 17 longitudinal rows). 

SIZE. Length 73-78 /A; diam. 70-72 p (L.) ; length 78 p; 
diarn. 62 /JL (C.). 

Nordst. Norges Desm. (1873), p. 11. Lemaire Desm. Vosg. 
(1883), p. 19. 

HAB. In ponds. 

N. Wales ; France, Sweden, Norway. 

Plate XLII., fig. 1. , living frond ; I c, empty fronds. 

Cosmaxium quaxtemaxium. Witt. <fy Nord. in Aly. jExsice., 
fasc. 7. 

Bather large. A little longer than broad, deeply constricted 
in the middle, with a linear sinus, dilated at the extremity ; 
semi-cells somewhat trapezoid, sub-reniforin at the base. Apex 
broadly truncate, without granules, inferior angles obtusely 
rounded, superior rounded, sides a little convex, granulately 
crenate, membrane rough with rather small radiating granules, 
with a central circular area, scrobiculate with connected granules ; 
end view elliptic; side view circular. Chlorophyll with four 
parietal laminaj. 

SIZE. Length 58-65 ,z; diam 38-40 /.i (N. & W.). 

Grevilleaix. (1881), p. 102. 

HAB. In ponds. 

N. Wales ; Italy. 

Plate XLII., Jig. 5. a, living frond ; J, empty frond ; c, end view. 

Cosmaxium maxgaxitifexum. (Tm-p.) Meneg. Syn. Desm. (1840), 

p. 219. 

Front! about as long as broad, constriction deep, linear; .seg- 
ments reniform or semi-orbicular, rough all over with round and 
scattered pearly granules ; end view elliptic. Zygospore orbi- 
cular, spinous, with branched spines. 

SIZE. Length 25-CO /x ; diam. 26-50 p (D.) ; diam. 25-50 p. 
(Wo.), 25 x 2G/ji to 60 x 50 /* (C.;. 
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Ralfs. Ann. Nat. Hist. (1844), xiv., t. 11, f. 4. Kalfs. Desm. 
(1818), p. 100, t. 16, f. 2 ; t. 33, f. 3. Archer in Pdt. Inf. 
(161), p. 738, t. 1, f. 1. Delponte Desm. (1878), t. 9, f. 5-9. 
Cleve Brer. Desm. (1864), p. 488. "Wolle Desm. U.S. (1884), 
p. 74, t. 13, f. 1-3. Lundell Desm. Suec. (1871), p. 25. Nord- 
stedt Norges Desm. (1873), p. 11. Petit Liste Desna. Paris 
(1877), p. 30. Gruuow Desm. Austr. (1858), p. 501. Wood 
P. Water Algro U.S. (1872), p. 127. Wittrock Scan. Desm. 
(1869), p. 32. Brebisson Liste Desra. (1856), p. 129. No- 
tans Desm. Ifcal. (1867), p. 44, t. 4, f. 29. Rabh. Alg. Eur. 
(1868), p. 157 in part. Jacobsen Desm. Denrn. (1874), p. 193 
partly, Kirchuer Alg. Schles. (1878), p. 150. Nordst. Desra. 
Braz. (1869), p. 207. Wittr. Sottv. Alg. (1872), p. 56. Schaar- 
schni. Magy. Desm. (1883), p. 264. Lemaire Desm. Vosg. 
(1883), p. 19. 

Urainella margaritifem, Turp. Diet. Sc. Nat. (1820), f. 23. 
Mem. de Mas., p. 295, t. 13, f. 19. 

Euastfum margaritiferum ) 'E,\iv. Abli. der Berl. Ak. (1833), p. 
246. Ehr. Inf., p. 163, t. 12, f. 7. 

Jlicrasterias margaritifera, Breb. Alg. Fal. (1835), p. 55, t. 7. 

Cymbella renifonnis, Ag. Cousp. Diat. (1830), p. 10. Harv, 
Br. Alg., p. 215. 

HAS. In ponds, ditches, &c. 

Common throughout England, Wales, Scotland; France, 
6ferinany, Sweden, Norway, Denmark, Austria, Italy, Hungary, 
Brazil, Mexico, United States. 

Plate XXXIX., fig. 2. a, living frond ; 5, empty frond ; o, side view ; 
I, end view ; e, zygosporo. 

Cosmaxium Fortianum. Archer in PritcTi. In/us. (lS61),jp.733. 

Frond about one-third longer than broad, constriction deep, 
vide; somewhat round below, isthmus forming a short neck; 
segments elliptical, rough all over with minute scattered pearly 
granules; end view elliptic. (Zygospore orbicular, beset with 
:omewhat elongate conical blunt spines.) 

SIZE. Length 40 /* diam., 25 p. (A.); diam. 25-33 /x (Wo.) ; 
ength 40 /A ; diam. 30 p. (0.). 

Micr. Journ. Tiii. (1860), p. 235, t. 11, f. 8, 9. Nordstedt 
)esm. Arct. (1875), p. 18. Limdell Desm. Suec. (1871), p. 
-.0. Nordstedt Norges Desm. (1873), p. 22. Norclst. & Wittr. 




r osg. (1883), p. 21. Wolle Desm. U.S. (1884), p. 77, t. 14, 
12-14. 
HAB. In pools. 
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Ireland, Cornwall, Lake District ; France, Sweden, Norway, 
Italy, Spitzbergen, Nova Zembla, United States. 

Plate XXXIX., fig. 3. ad, living fronds; bo, empty frond; e, end 
view ; f, zygospore. 

Cosmaxium renifoxme. Archer in Journ. Sot. (1874), m.,jp.93. 

Segments reniforrn, in end view equally elliptic. Zygospore 
globose, armed with long spines, which are cleft at the summit. 

SIZE. Length 50 fJt, ; diam. 50 ft. 

Nordstedt Desm. Arct. (1875), p. 40. Wolle Desm. U.S. 
(1884), p. 76, t. 14, f. 10, 11. 

Cosmarium marga-ritiferw/n of authors (in part). 

Cosmarium margaritiferum t forma genuina, Nordstedt Norges 
Desm. (1873), p. 11. 

Cosmarium margaritiferum^M.reniforme^ Ralfs. Desm. p. 100. 

HAB. In ponds. 

Cornwall, Lake District ; Norway, Russian Lapland, United 
States. 

Plate XLII., fig. 10. a, living f roud ; b, empty frond. 

Cosmaxium Ziogiense. Sisset. Roy. JUicr. Journ. (1884), . 194, t. 5. 

/.4. 

Frond of medium size, outline sub-elliptic, one and a half 
times as long as broad, deeply constricted, with a narrow linear 
sinus, semi-cells more than semi-circular, nearly two-thirds of a 
circle ; sometimes with a wide and very shallow depression at 
the ends. Cell membrane rough all over with small pearly 
granules. 

SIZE. Length 70-73 p ; diam. 47-50 p (B.). 

HAB. In mountain pools. 

Ambleside, &c. (Britain), Scotland. 

Plate XLI. t fiy. 5. a, living frond ; 5, empty frond. 

Cosmaxium punctulatum. JSreb. Livte Desm. (1856), p. 129, t. 1 

/. 16. 

Frond, about as long as broad, constriction linear, segments 
subreniform, clad vrith small scattered granules, or sometimes 
punctate ; end view elliptic. 

Zygospore orbicular, elegantly beset with rather short and 
thick processes, which arc rounded above and margined by a 
number of very short, acute spinelets, with a central slender, 
elongate, slightly tapering- process, bifid or trifid at the extremity. 

SIZE. Length 22-30 p ; diam. 22 A t (N.) ; length 24-31 u. : 
diam. 20-26 /x (Wiile) ; diam. 20-oOyu (Wo.). 
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Nordstedt Desm. Spitz. (1872), p. 26, t. 6, f. 1 (?). Nota- 
ris Desm. Ital. (1867), t. 4, f. 33, left lower fig. Klebs. Desm. 
Pruss. (1879), p. 37. Kirchner Alg. Schles. (1878), p. 148. 
Nordst. Norges Desra. (1873), p. 12. Maskell N. Zeal. Desm. 
(1882), p. 239. Norclst. Desm. Gronl. (1885), p. 7. Nordst. 
Desm. Arct. (1875), p. 17, p. 40. Wille Norges Fers. (1880), 
p. 24. Wille Nova Zem. (1879), p. 33. Wittr. Sottv. Alg. 
(1872), p. 57. Schaarschm. Magy. Desm. (1883), p. 264. 
Petit Desm. Paris (1877), p. 30. Lemaire Desm. Vosg. (1883), 
p. 19. Wolle Desm. U.S. (1884), p. 74, t. 13, f. 4. 

HAB. In pools. 

Cornwall, Lake District; France, Germany, Norway, Italy, 
Greenland, Hungary, Nova Zembla, Spitsbergen, Russian 
Lapland, New Zealand, United States. 

Plate XLII,, jig. 7. a, living frond; b, empty frond; c, side view ; 
d, end view. 

Cosmarium orthostichum . Lundell Desm. Suec. (1871), p. 24, t. 2, 

/.9. 

Medium size, a little longer than broad, deeply constricted, 
with a narrow linear sinus, semi-cells subelliptic, broadly rounded 
at the ends ; ventral margin straight, granulate, granules in 
7-8 series, vertically disposed, end view elliptic, granulate, 
smooth in the centre, side view circular. 

.-- SIZE. Length 34-36^; diam. 30-33 p (L.) ; diam. 20-30 p 
(Wo.). 

Nordst. Norges Desm. (1873), p. 11. Wille Norges Fers. 
(1880), p. 24. Wolle Des-i. U.S. (1884), p. 78, t. 18, f. 
4,5. 

HAB. In pools. 

Sweden, Norway, United States. 

Plate XLIL, fig. 3. a, living frond ; b, empty frond ; c, end view ; 
d, side view. 

Cosmarium botrytis. Meneg. Syn. Desm. (18-10), p. 220. 
Frond rather longer than broad, constriction deep, linear ; 
segments twice as broad as long, broadest at base, narrowing 
upwards, sides rather rounded, ends truncate, rough all over 
with scattered rounded pearly granules ; end view broadly 
elliptic. Zygospore orbicular, spinous, spines elongated and 
slightly divided at the apex. 

SIZE. Length 72 p ; diam. 57 /* (D.) ; diam. 35-62 p. 
(Wo.); length 85 p ; diam. 65 u; length 68 u- diam. 52 
(C). ^ M 

Ealfs. Ann. Nat. Hist. C1844), xiv., p. 393, t. 11, f. 5. Ralfs 
Desm. (1848), p. 99, t. 16, f. 1. Archer in Prit. Inf. (1861)] 



p 733 Hassall Fr. W. Alg., p. 363. Delpoute Beam. (1878), 
t 8 f. 81-39. Nordstedt Desm. Arct. (1875), p. 17. Cleve 
Sver Desm. (1864), p. 488. Lnnclell Desm. Snec. (IbTl), p. 
26 'Maskell N. Zeal. Desm. (1882), p. 242. Wolle Desm. 
US (18S4), p. 74, t. 13, f. 5-7. Nordstedt. Norges Desm. 
(1873), P. 12. Grunow Desm. Austr. (1858), p. 501. Nordst. 
& Wittrf Desm. Ital. (1876), p. 27. Wood F. Water Algre 
U S. (1872), p. 128. Wittrock Scan. Desm. (1869), p. 12. 
Brebisson Liste Desm. (1856), p. 128. Notaris Desm. Ital. 
(1867), p. 43, t. 3, f. 28. Rabh. Alg. Ear. (1868), p. 158, 
Wille Nov. Zem. (1879), p. 34. Nordstedt Desm. Spitz. (1872), 
p. 27. Klebs. Desm. Pruss. (1879), p. 39, in part. Jacobseu 
Desm. Denrn. (1874), p. 193. Kirchner Alg. Scliles. (1878), 
p. 151. Nordst. Desm. Braz. (1869), p. 207. Wittr. Sottv. 
Alg. (1872), p. 56. Schaarschm. Magy. Desm. (1883), p. 
263. Lemaire Desm. Vosg. (1883), p. 19. 

Beterocarpella botrytis, Bory Diet. Class. (1823), t. 8. 

Cosmarium deltoides, Corda. Aim. Carls. (1835), p. 120, f. 
IS. 

Euastrwn botrytis, Bbr. Infus. (1838), p. 163. 

Eiiastrum angulosum, Ebr. lufus. (1838), t. 10, f. 8. 

HAS. In pools. 

Susses, Essex, Gloucester, Cornwall, Lancashire, Westmore- 
land, Wales, Scotland ; Germany, France, Italy, Denmark, 
Austria, Hungary, Norway, Spitzbergen, Sweden, Nova Zom- 
bla, New Zealand, United States, Brazil. 

Plate XXXIX., fig. 4. a c, living fronds; b d, empty fronds; e, 
end view; /, side view ; g, zygospore. 

Cosmarium Tuxpini. JSreb. Liste Desm. (1S56), p. 127. 

Frond about as long as broad, constriction deep linear, seg- 
ments twice as broad as long, somewhat triangular, much in- 
flated and broadly rounded at the base, rapidly attenuated, sides 
concave, ends truncate, rough all over witli scattered pearly 
granules, and with a central granulated protuberance, end view 
narrowly elliptic, with the central broad truncate protuberance 
on each side. 

SIZE. Length 72 p ; diam. 66 (L.) ; diam. 55-70 w 
(Wo.) ; length 72 p ; diam. 72 ^ (D.). 

Wittr. Sottv. Alg. (1872), p. 56. ,s c liaarsclim. Magv. Desm 
(1883;, p. 264. Wolle Desm. U.S. (1884), p. 158 t 17 f 
24, 2o. Archer in Pritch. Infns. (1861), p. 733. Luiu'lell 
DesmJSiiec (1871), p. -29. Nordst. Norges Desm. (la7J), p. 
13. Wille Nova Zem. (1879), p. 35. 

Heterocarpella diddtu, Turpin. Mem. Mns. xvi, p. 295. fig. 10. 



107 

Cosmarium didelta, Kutz. Sp. Alg. (1849), p. 174. 
Cosmarium protractum, Cleve Bidrag (1864), p. 488. 
Wiltshire, North "Wales ; France, Germany, Norway, Sweden, 
Hungary, Italy, United States. 

var. cambricum. Josh. Journ. Sot. (1885), p. 35, t. 254, f. 8. 

E-ather smaller than the typical form, more rotundate, less 
truncate ; basal angles less protruded ; form of central inflation 
two distinct ovals set obliquely, composed of oblong granules. 

SIZE. Length 60 /x ; thickness, with inflation, 35 //, ; width 
50-60 /Lt; isthmus 17 p. 

HAB. In pools. 

North Wales. 

Plate XLI., fig. i. a, living frond ; b, empty frond; a, end view; 
d, side view. 

Cosmaiium spoxtella. Sreb. in Pritch. Infus. (1861), p. 734. 

Frond about as long as broad, constriction deep, linear, seg- 
ments reniform, with a central truncate projection at the ends, 
its angles slightly dilated and denticulate, rough all over with 
scattered pearly granules. 

SIZE. Length 45 p, ; diain. 43 p (C.). 

Nordst. & Wittr. Desm. Ital. (1876), p. 28. 

HAB. In pools. 

Lake District, Den of Gight ; France, Italy. 

Plate XLI.,fig. 6. a, living frond; b, empty frond ; c, side view ; d, 
end view. 

Cosmavium cozbula. JBreb. in Pritch. Inf us. (1861),^. 734. 

Frond about as long as broad, constriction deep, linear, seg- 
ments subroniforni, a central truncate projection at the ends, 
with its angles slightly dilated and minutely denticulate, 
furnished at the centre of each segment with a circular protu- 
berance bordered with granules, and rough thereon, and towards 
the margin with scattered pearly granules. 

SIZE. Length and diain. 35-38 /u. (C.). 

Wolle Desm. U.S. (1884), p. 83, t. 49, f. 28-30? 

HAB. In ponds. 

France, United States. 

Plate XLIII.,fig. 9. a, living frond ; bb, empty fronds ; c, end view, 

Cosmazium praemorsum. Srtb. in Pritch. Inf. (1S61), p. 733. 

Frond rather longer than broad, constriction deep, linear, 
segments broadly reniform, sides rounded, ends somewhat trun- 
cate, rough with pearly granules, an annular series of which, 
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more elevated than the rest, forms a ridge at the end bounding 
a circular depression ; end view elliptic. 

SIZE. Length 43-53 /* ; diam. 38 /A (N.). 

Nordst. Norges Desna. (1873), p. 12. Wille Norges Fers. 
(1880), p. 25. 

HAB. In ponds and bogs. 

Lake District ; France, Norway. 

Plate XLII. t fig. 2. a, living frond ; 5, empty frond ; c, end view ; d, 
side view. 

Cosmarium coronatum. Cke. fy Wills, Grevillea (1880) ix., p. 90. 

Rather large. Frond about as long as broad, or rather 
shorter, constriction deep, linear, semi-cells quadrilateral, nar- 
rowest at the base, dilated upwards, very slightly convex at the 
ends, rough all over with elongated conical granules, arranged 
in lines (about eight at the end and four on each side), side 
view truncate at the ends, end view elliptic. 

SIZE. Length 65-70 ,,; diam. 75-80 p] side view diam. 45 p. 
(C. & W.). 

HAD. In mountain pools. 

North Wales. 

Plate XLI.,fiff. 7. a, living frond ; b, empty frond ; c, side view ; d, 
end view. 

Cosmaxium Mr e turn. JBreb. in Ralfs. Desm. (1848), #. 102, t. 16, 

/. 5. 

Frond in front view about as long as broad ; constriction 
deep, linear ; segments quadrilateral or subhexagonal, narrowest 
at the base, and dilated upwards, convex or somewhat truncate 
at the ends ; rough all over with small granules arranged some- 
what in lines ; end view with a rounded lobe on each side and 
rounded at the ends. 

SIZE. Diam. 55-60 u. (Wo.) ; length 85 /x, ; diam. 85 u 

(CO- 

Archer in Prit. Inf. (1861), p. 733. Nordstedt Dcsm. Arct. 
(1875), p. 26. Cleve Sver. Desm. (1864), p. 488. LundelL 
Desm. Suec. (1871), p. 30. Petit Liste Desm. Paris (1877), 
p. 30. Nordst. & Wittr. Desm. Ital. (1876), p. 40. Eabh. 
Alg. Eur. (1868), p. 171. Wittr. Sottv. Alg. (1872), p. 55. 
Schaarschm. Magy. Desm. (1883), p. 264. Wolle Desm. U.S. 
(1884), p. 86, t. 17, f. 1, 2.. Wille Nov. Zem. (1879), p. 35. 
Kirclmer Alg. Schles. (1878), p. 154. 

HAB. In ponds. 

Sussex ; France, Germany, Sweden, Italy, Hungary, Nova 
Zembla, United States. 
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Var. txiquetxum. Brel. Lists Desm. (1866), p. 130. RalJi,. Alg. 
Eur. (1868), p. 171. 

End view with three rounded angles ; sides deeply sinuous. 
France, Spitzbergen, Sweden, Nova Zembla. 

Plate XXXIX., fig. 5. a o, living fronds ; I d, empty fronds ; e, 
end view. 

Coamaxium Bxoomei. Tliw. in Ralfs. Desm. (1848),^. 103, t. 16, 
f.Q; *.82,/.7. 

Frond in front view about as long as broad, constriction deep, 
linear ; segments quadrilateral, ends straight, angles rounded, 
rough all over with minute granules; end view twice as long as 
broad, slightly inflated at the middle, and rounded at the ends. 
Zygospore orbicular, smooth. 

SIZE. Length 57 //, ; diam. 57 p. (D.) ; diam. 30-45 /x, 
(Wo.); length 50 /* ; diam. 42 /* (0.). 

Brebisson Liste Desm. (1856), p. 130. Archer in Prit. Inf. 
(1861), p. 734, t. 1, f. 7. Dclpoiite Desm. (1878), t. 8, f. 
44-48? Lundell Desm, Snec, (1871), p. 29. Nordst & Wittr. 
Desm. Ital. (1876), p. 41. Wood F. Water Algte U.S. (1872), 
p. 133. Wollc Desm. U.S. (1884), p. 86, t. 17, f. 6-9. Witt- 
rock Scan. Desm. (1869), p. 13. Eubh. Alg. E*r. (1868), p. 
"171. Jacobsen Desm. Denm. (1874), p. 194. Kirchner Alg. 
Schles. (1878), p. 154. 

HAB. In brackish water. 

Sussex, Gloucester, Cornwall ; France, Germany, Sweden, 
Denmark, Italy, United States. 

Plate XL., fig. 1. a a, living fronds; b d, empty fronds; e, end 
view. 

Cosmaxium ochthod.es. Nordst. Desm. Arct. (1875), p. 17, t. vi., 

/. 3. 

Medium size, about one-half longer than broad, elliptienl- 
oblong, deeply constricted, with a narrow linear sinus, semi-cells 
semi-circular or sometimes almost triangular, with convex sides, 
apex rounded, lower angles rectangular, margin densely crenate, 
end view elliptic, side view obovate, membrane densely wnrtod 
with depressed warts, arranged in radiating concentric series, 
at the apex of the semi-cells, and in the centre often loss dis- 
tinct. 

SIZE. Length 70-90 /^; diam. 51-66 ju ; isthmus 18-27 p 
(N.), 87-98 [JL X 64-72 p (N. & W.) ; diam. 52-7U /* (Wo.). 

Nordst. Desm. A rut. (1875), p. 40. Nord.st. & Wittr. Desm. 
Ital. (1876), p. 28. Wi lie Nova Zum. (167U), p. =35. Lemairc 
Desm. Vosg. (1883), p. 19. Wolle Desm. U.S. (1884), p. 76, 
t. 14, f. 10, 11. 
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Euastrum margaritiferum, Focke Phys. Stud, i, p. 42, in 
part. 

HAB. In pools. 

Lake District ; France, Germany, Italy, Spitzbergen, Uussian 
Laplaud, Nova Zenibla, United States. 

Plate ZLL, Jiff. 3. a, living frond ; I, empty frond; c, end view; d, 
side view. 

Cosmarium confusum. CooTce MSS. 

Medium size or small, constriction deep, linear, lower angles 
very acute, rectangular ; lateral margins for a time vertical, then 
arching round to form very broadly rounded upper angles, 
which merge into the subtruncate upper margin ; lateral margins 
irregularly serratulo-undulate, the creuatnres so formed becom- 
ing somewhat smaller upwards, presently becoming obsolete ; on 
upper angle and upper margin nearly smooth ; front surface 
granulate, granules faint and scattered ; end view fusiforni- 
elliptic. 

SIZE. Length and diarn. 48-50 /*,. 

Cosmarium Brebissonii, Jacobsen Copenhagen Journ. Bofc., t. 
vii., f. 15 (forma genuiua latior et angustior). Archer Micr' 
Journ. 1877, xviii., p. 305. 

HAB. In bogs. 

Ireland ; Denmark. 



Plate XLII.,flg. 9. a , living frond ; I, empty frond. 

Cosmaiium amasnum. reb. in Ralfs. Desm. (1848), p. 102, t. 17, 

f. 3. 

Frond twice as long as broad, sides parallel, ends rounded 
constriction deep, linear; segments rough witli crowds! obtuse 
papUla-like pearly granules ; side view much computed, abont 
thrice as long as broad ; end view elliptic. " 

SIZE. Diam. 20-25 ^ (Wo.); length 50 /* ; diam. 22,* 

nS\ L[ 7^ Sm i ^ &) ' ?' 13 ' Aroller Prit. Inf. 
(1861), p. 788. Lundell Desm. Suec. (1871) p 46 

5 eS1 
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p. 30. Nordst. Desm. Braz (1869) n 9ncj 

Austr nRW\ n tint w i fi & 1 Jl JUJ - 
AUbLr. ^lojoj, p. OUI. Wood F. Water Al 

-' (1868) ' "' 
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HA.TS. In pools. 

Westmoreland, Cornwall, Wales ; France, Germany, Sweden, 
Norway, Denmark, Italy, Brazil, United States. 

Plate XL., Jig. 2. a., living frond ; b c, empty fronds ; d, side view, 

Cosmaiium Boeckii. Wille Norges Fers. (1880), p. 28, t. 1, /, 10. 

Medium size, a little longer than broad, deeply con- 
stricted, with a very narrow linear sinus. Semi-cells 
semi-circular, truncate at the apex, five-cr-enate, sides with 
three crenations, the median entire, the others with the 
apex slightly emarginate ; semi-cells granulate about the 
margin, in two series, the exterior of 15, the interior of 9 
granules, in the centre a tumour with four granules cruci- 
ately disposed ; .side view obovate-circular, granulate at the 
margin; end view elliptic, with a median tumour on each 
side with three granules ; apices five-granulate. 

SIZE. Length 29 /A; diarn. 27 /* (W.). 

HAB. Mountain pools. 

Lake District, Cornwall ; Norway. 

Plate XLII., fig. 4. a, living frond; I, empty frond; 
view ; d, side view. 

Cosmaiium sphaiexostichum. Ford. <$ Wittr. Desm. Hal. (1S76), 
p. 28, t. 12, f. 3. 

Small, a little longer than broad, deeply constricted, with 
a narrow linear sinus ; semi-cells subreniform, or trapezoid, 
straight at the base, lower angles rectangular, dorsal margin 
broadly truncate and naked, granulated, the granules in the 
middle of the semi-cells often arranged in two or three 
vertical series, the rest irregularly disposed ; end view 
elliptic, margin delicately granulate, the granules, 1-3, in 
the middle larger and more distinct; side view circular, 
granulate. Zygospore globose, or subglobose, smooth. 

SIZE. Length 15-20 /A; diarn. 13-Li/A; zygospore diarn. 
18-20 ^(N. &W.). 

HAB. In pools. 

N. Wales ; Italy. 

Plate XLII., fig. 6. a, living frond ; I I, empty fronds ; c , side 
view; d, end view. 

Cosmaiium coelatum. JSalfs. Desm. (1848), p. 103, t. 17, /. 1. 

Frond in front view about as long as broad, sub- orbicular, 
constriction deep, linear ; segments semi-orbicular, with six 
broad crenatures at margin, rough at margin with scattered 
pearly granules, and at the centre with granules somewhat 
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concentrically arranged ; end view twice as long as broad, 
with a" broad inflation at eacli side. 

SIZE. Diani. 40 //, (Wo.) ; length 53 fj. ; diam. 50 /u, (C.). 

Archer in Prit. Inf. (1861), p. 734, t. 2, f. 26. Lnndell 
Desm. Suec. (1871), p. 33. Nordstedt Norges Desm. 
(1873), p. 14. Grunow Desm. Austr. (1858), p. 501. 
Nordst. & Wittr. Desm. Ital. (1876), p. 40. Wolle Desm. 
U.S. (1884), p. 86, t. 18, f. 46-48. Wood P. Water Algte 
U.S. (1872), p. 133. Brebisson Liste Desm. (1856), p. 131. 
Rabh. Alg. Eur. (1868), p. 170. Kircliner Alg. Schlea. 
(1878), p. 154. Lemaire Desm. Yosg. (1883), p. 19. 

HAB. In pools. 

Kent, Sussex, North Wales, Cornwall, Lake District; 
France, Q-ermany, Norway, Sweden, Austria, Italy, United 
States. 

Plate XL., Jig. 3. , living fronds; b, empty fronds ;_/, aide view ; 
ff, eud view. 

Cosmaxium oxnatum. Salfs. Ann. Nat. Hist. (1844), xiv., p. 392, 
t. 11, /. 3. 

Frond in front view about as long as broad, constriction 
deep, linear ; segments semi-orbicular or subrcniform, with 
a central truncate projection at the ends, produced by the 
continuation of a central inflation, rough towards the 
margin and on the inflation, with pearly granules ; end 
view with a rounded lobe on each side. Zygospore orbicular, 
spiny, spines elongated, dilated at the base, and slightly 
divided at the apex. 

SIZE. Diam. 33-45 u (Wo.) ; length 38-40 u ; cliam. 38- 
40^(0.). 

Ralfs. Desm. (1848), p. 104, 1. 16, f. 7. Wolle Desm. U.S. 
(1884), p. 82, t. 18, f. 39-45 ; t. 49, f. 22-24. Archer in Prit. 
Inf. (1861), p. 734. Lnndell Desm. Suec. (1871), p. 28. 
Nordsteclt Norges Desm. (1873), p. 13. Petit Liste Desm. 
Paris (1877), p. 30. Wood F. Water Alg U.S. (1872), p. 
133. Brebisson Liste Desm. (1856), p. 130. Rabh. Alg. 
Eur. (1868), p. 169. Jacobsen Desm. Denm. (1874), p. 194. 
Kircliner Alg. Schles. (1878), p. 153. Nordst. Desm. Braz. 
(1869), p. 213. Wittr. Sottv. Alg. (1872), p. 55. Lemaire 
Desm. Vosg. (1883), p. 19. 

HAB. In ponds. 

Widely distributed. Sussex, Hants, Essex, Westmore- 
land, Cornwall, Wales, Scotland ; France, Germany, 
Sweden, Norway, Denmark, Italy, Brazil, United States. 

Plate XL., Jiff. 4 a, living frond ; b c, empty froiids ; d, end view. 
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Cosmaxium KJellmanni. Wille Nova Zem. (1879), f. 42, t. 12, 

/. 81. 

Medium size, about as long as broad, sub-rectangular, 
deeply constricted in the middle, with a linear sinus ; semi- 
cells very broadly heart-shaped, sides slightly convex, apex 
truncate, with four to six slight undulations, lateral margins 
furnished with six small teeth, granules of the semi-cells 
radiately and longitudinally disposed, none in the centre, 
but with an elevated granular basal tumor, granules dis- 
posed in five vertical series ; end view elliptic, with a five- 
granulate tumor on each side at the middle. Side view 
ovate, with a granulate tumor on each side. 

SIZE. Length 28 p; diam. 28 /* (W.) ; diam. 20-25 p. 
(Wo.). 

Wille Gorges Fers. (1880), p. 29. Wolle Desm. U.S. 
(1884), p. 87, t. 49, f. 19-21. 

HAB. In pools. 

Lake District ; Nova Zembla, United States. 

Plate XLII.,ji(j. 11. a, living frond ; I, empty frond ; c, end view ; d, 
side view. 

Cosmaxium commissuxale. Sreb. in Meneg. Syn. Desm. (1840' 

j). 220. 

Frond small, in front view one-third broader than long, 
, constriction very deep, rounded ; segments narrow, reni- 
-form, with a central somewhat 'truncate projection, pro-* 
duced by the continuation of the central inflation ; rough on 
the inflation, and on the extremities, with somewhat large 
pearly granules ; end view three times longer than broad, 
constricted between the central inflation and the rounded 
extremities. Zygospore orbicular, spiny. 

SIZE. Length 25-30 /* ; diam. 34-38 p. (Wo.) ; length 
30 /JL ; diam. 40 /*. 

Ralfs. Desin. (1848), p. 105, t. 16, f. 8. Archer in Frit. 
Inf. (1861), p. 734. Brebissou Liste Desm. (1856), p. 131. 
Petit Liste Desm. Paris (1877), p. 30. Wood F. Water 
Algce U.S. (1872), p. 132. Eabh. Alg. Ear. (1868), p. 170. 
Norclst. Desm. Braz. (1869), p. 213. Wolle Desm. U.S. 
(1884), p. 83, t. 18, f. 49-51. 

HAB. In ponds. 

Sussex, Gloucester, Cornwall ; France, Germany, Brazil, 
United States. 

var. /3 acutum 

Angles s 

Plate XL 
d, zygospore 



Angles sharper. 

Plate XL., fig. 5. a, living frond ; b, empty frond ; a, end view ; 

zygospore. 
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Cosmaji-um cxistatuxn. Ralfs. Desm. (1848), p. 105, t. 17, /. 2. 

Frond in front view as long as broad, orbicular, constriction 
deep, linear; segments semi-orbicular, margined by a series of 
obtuse papilla-like pearly granules, and Laving at the centre of 
each a circular granulate inflation ; end view linear, truncate at 
ends, with a slight central inflation at each side. 

SIZE. 40-43 /* (C.). 

Brebisson Liste Desm. (1866), p. 181. Archer in Pi-it. Inf. 
(1861), p. 734. Eabh. Alg. Eur. (1868), p. 172. Schaarschm. 
Mngy. Desm. (1883), p. 264. 

HAD. In pools. 

Westmoreland; France, Germany, Hungary. 

Plate XL., fig. 6. a c, living fronds; b d, empty fronds; e, end 
view. 

Gossnaiium quinaiium. Lvnclell Desm. Suec. (1871), p. 28, t. 2, 

/. 14. 

Medium size, sub-hexagonal, about a fourth part longer than 
broad, with i deep linear median incision, semi-cells snb- 
trapczoid, narrowed upwards,, dorsal margin somewhat truncate, 
sides slightly convex, lower angles obtuse, margin obsoletely 
granulate-dentate, the granules near the margin more acute, in 
the centre five obtuse granules, in two transverse scries, end view 
Elliptic, granulate, centre smooth ; side view circular with three 
granules on each side. 

SIZE. Length 39-42 u ; diam. 33-341- /*; isthmus 9 /* 
(L.). 

Nordst. Gorges DCSDI. (1871), p. 13. Archer in Journ. Bot. 
iii. (1874), p. 93. 

HAS. In mountain pools. 

Ireland ; Sweden, Norway. 

Plate XL.,fi(j. 7. a, living frond ; I, empty frond ; c, end view. 

Crosmaarium isthmochondxium. Nordst. Norges Desm. (1871), 
P> 12,fff. 2. 

Medium size, sub-hexagonal, a. fuurth part longer than broad, 
with a deep linear median incision, semi-cells semi-circular, 
dorsal margin truncate and naked, sides somewhat convex, 
margin ohsoletelj granulate-dentate, a series of grannies within 
the laternl margins, and two larger within the dorsal margin, 
lower angles obtuse with n papilla, with one or a pair in the 
centre, and one at the isthmus ; end view elliptic, margin obso- 
letely granulate, in the middle within the margin on each side 
two larger japilla 3 ; side view circular, with a basal papilla. 



SIZE. Length 33-35 u, ; diarn. 28-30 /A; isthmus 11 p. 
(N.). 

HAB. In mountain pools. 
Lake District ; Norway. 

Plate XLL, fig. 9. a, living frond 5 5, empty frond; c, end view; 
d, side view. 

Cosmarmm quadxifaxium. Lundell Desm. Sueo. (1871), y. 32 } 

t. B,f. 12. 

Of medium size ; one-quarter longer than broad, deeply con- 
stricted, with a narrow linear sinus, semi-cells semi-circular, 
margin furnished with seventeen emarginate-truncate verrucas, 
and a similar series within the margin, basal tumor orbicular, 
ornamented with 12-17 granules, end view elliptic in outline 
with a granulate tumor on each side at the middle, four longi- 
tudinal series of bifid verruca 3 - down the centre, side view with a 
granular tumor on each side, the apex crowned with four 
papillae Zygospore sub-quadrate, smooth. 

SIZE. Length 40-44 //, ; diam; 32-36 /tt (L.) ; zygospore 
40 x 3-1 p. 

Nordst. Norges Desm. (1871), p. 1-1. Archer in Journ. Hot. 
(1874) iii., p. 93. Wolle Desm. U.S. (1884), p. 87, t. 17, 
f. 16-18. 

HAB. In mountain pools. 

Ireland, Arraii ; Sweden, Norway, United States. 

Plate XL., flg. S. ,' living frond; 5, empty froucl ; c, end view ; d, 
zygospore. 

Cosmaxium hexastichum. Lnndell Desm. Snec: (1871), p. 33, 

t. 3,f. 13. 

Medium size, a fourth part longer than broad, deeply con- 
stricted, with a linear sinus, a little dilated outwards, semi-cells 
perfectly semi-circular, lower angles rectangular, margin orna- 
mented with 15 oninrginate truncate warts, and within the 
margin two similar concentric scries, furnished with a serm- 
orbicular warted basal tumor, warts nine (2-4 fid), disposed in 
two transverse lines, end view elliptic, swollen and warted in the 
middle on each side, at each end six cvenations, in the middle 
six series of bifid warts in longitudinal lines ; side view apex 
broadly rounded with six crenations, on each side ventricose 
above the base, and furnished with two einarginate warts. 

SIZE. Length 53 p; diam. 42-44- fj, ; isthmus 21 /.i (L.). 

^N"ordst. Norg. Desm., p. 14. Archer in Journ. Lot. (1871) 
iii., p. 93. Nonlst. Desm. (jroal. (1885), p. 9. 
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HAB. In pools. 

Ireland ; Sweden, Norway, Greenland. 

Plate XL., jig. 9. a, living frond; I, empty frond ; c, end view; d, 
side view. 

Cosmaxium hexalobum. Nordst. Desm. Spits. (1872), $i. 33, t. 7, 

f. 16. 

Somewhat hexagonal, about one-quarter longer than broad, 
constriction linear, segments trapczoid, sides with abont four 
crenatures, slightly constricted beneath the apex, granules on a 
basal nodular swelling in 4 to 6 vertical series, side view rec- 
tangular, end view broadly elliptic, ventricose, and eremite in the 
middle, everywhere granular. 

SIZE. Length 45-50 /" ; cliam. 35-40 //,. 

Archer in Quart. Journ. Micr. Sci. (1879), xix., p. 441. 
Wille Nov. Zem. (1879), p. 47. Nordst. Norges Desm. 
(1873), p. 15. Nordst. Desm, Gronl. (1885), p. 9. Nordst. 
Desm. Arct. (1875), p. 27, p. 41. 

HAB. In pools. 

Ireland ; Norway, Greenland, Nova Zembla, Spitzbergen, 
Russian Lapland. 

Plate XL., fig. 10. a, liviug frond ; I, empty frond ; c, side view 5 d, 
end view. 

Cosmaxium cyclicum. Lundcll Desm. Suec. (18/1), jp. 35, t. 3, f. 

G, d. 

Medium size, broader than long ; perfectly circular, deeply 
constricted with a very narrow linear sinus ; semi-cells semi- 
circular, margin eremite with 12 cremations, end view narrowly 
elliptic, side view dilated upwards, with the apex somewhat 
truncate; cell membrane about the margin obsoletcly granulate- 
plicate, with the folds arranged in a regular concentric series. 

SIZE. Length 49-52 p ; cliam. 52-55 M (L ). 

Archer Micr. Journ., xv. (1875), p. 412; xvii. (1877), p. 
102. Nordstedt Norges Desm. (1873), p. 16. Nordstedt 
Desm. Arct. (1875), p. 23, 38 (var.). Nordst. & Wittr. 
Desm. Ital. (1876), p. 37. Wille Nov. Zem. (1S79J, p. 42. 
Nordstedt Desm. Spitz. (1872), p. 31. Nordst, Desm. Gronl. 
(1885), p. 7. Lemaire Desm. Vosg. (1883), p. 20. 

HAB. In mountain pools and bogs. 

Ireland, Lake District, Den of Gight ; France, Sweden, Nor- 
way, Greenland, Italy, Spitzbergen, Nova Zembla. 

Plate XL., fly. 11. a, living frond ; b, empty frond; c, side view j 
d, eud view. 
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Cosmarium speciosum. Lunddl Desm. Suec. (1871), p 34 t 3 

/. 5. ' ' ' 

Of medium size, length more than H times the breadth 
elliptic- oblong, constricted, with a narrow linear sinus, semi- 
cells gradually but slightly attenuated upwards, apex subtrun- 
cate, sides very slightly convex, margin crenate, with about 18 
crenations, granules arranged in a regular concentric series, with 
7-b vertical series of smaller, less distinct, granules at the base 
end view elliptic, delicately granulate at each pole ; side view 
subovate, amylaceous granule single. 

SIZE. Length 54-62 ,* ; diam. 89-41 p. (L.) ; length 50- 
75^; diam. 38-50 /* (Wo.). 

Archer Micr. Journ., xiii. (1873), p. 101. Nordstedt Norges 
Desm. (1873), p. 15. Nordstedt Desm. Arct. (1875), p 22 
38 (var.). Nordst. & Wittr. Desm. Ital. (1876), p. 37 Wille 
Nov. Zem. (1879), p. 41. Nordstedt Desm. Spitz. (1872), p. 
30. Jacobsen Desm. Denm. (1874), p. 195. Maskell N. Zeal. 
Desm. (1882), p. 240. Wille Norges Fers. (1880), p. 29. 
Wittr. Sottv. Alg. (1872), p. 58. Lemaire Desm. Vcis-. 
(1883), p. 19. Wolle Desm. U.S. (1884), p. 87, t. 19, f. 7-9 
14,15. ' 

HAS. In pools. 

Lake District ; France, Sweden, Norway, Italy, Denmark, 
Spitsbergen, Nova Zenibla, New Zealand, United States. 

Plate ZLI., fig. I, a , living frond; b, empty frond: c, side view 
a, end view. 

Cosmarium subspeciosum. Nordst. Desm. Arct. (1875) 2? 
*.vr.,/.l3. "*' "' 

Medium size, one-third or one-fourth part longer than broad, 
elliptical-oblong, deeply constricted in the middle with a linear 
sinus, expanded outwards, semi-cells semi-circular, gradually 
narrowed upwards, apex faintly four-crenate, sub-truncate, 
sides convex, G-7 crenate, lower angles almost rectangular, 
above the isthmus a tumor not much elevated, either" sub- 
circular oi 1 elliptic, with granules in 5 or 6 series, or irregularly 
disposed; about the margin finely granulate, with radiating 
granules concentrically disposed, the two inner series, and the 
basal, single, the rest in pairs ; side view more or less ovate, 
end view elliptic, apices broadly rounded, slightly swollen at the' 
middle. 

Size. Length 41-48 p.; diam. 30-36 /*; isthmus 13-16 u. 
(N.). 

Wille Norges Fers. (1880), p, 29. Wille Nova Sem. (1879), 
p. 41. 
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Cosmamtm gcmmiferum, Nordst. Desrn. Spitz. (1872), p. 27. 

HAD. In pools. 

Lake District ; Norway, Nova Zeuibla, Spitzbergen. 

Plate SLI., Jiff. 2. a, living frond ; I, eiupty froiid ; c, side view ; 
rfj eucl view. 

Oosmanum Wittxockii. Luudell Desm. Siiec. 31, t. 3, f. 14. 

Small, as long as broad, or a little longer, deeply constricted, 
sinus broad rectangular ; semi-cells semi-elliptic, fipex convex 
or truncate, end view broadly elliptic, side view circular. Cell 
membrane granulate, granules in longitudinal scries, interrupted 
at the isthmus; amylaceous granule single. 

SIZE. Lena'th 18-22 /*; diam. 15-21 /.t (L.); length 15 /A; 
cliam. 12 /* ( Wille) ; lenertli 22 p ; diam. 22 p (Wille) ; length 
18-22 /x; diaui. 15-21 ^(K.). 

Bennett Joiirn. ft. M.S. (188(3), p. 10, t. 1, f. 15. Willo 
Norges Fers. (18SO), p. 24. Wille Nova Bern. (1879), p. 44. 
Wittr. Sottv. Alg. (1872), p. 58. Kirclm. Alg. Schles. (1874), 
p. 152. 

HAD. In mountain pools. 

Lake District ; Germany, Sweden, Norway, Nova Zembla. 

Plate XLII., fff. S. a, living fi-ond; I, empty frond; a, sido view ; 
rf, end vieu r . 

Gosmasium notabile. Srel. in Priiclt. luftis. (1S61), p. 733. 

Frond about one-third longer than broad, constriction some- 
what deep, acute ; segments slightly longer than broad, broadest 
at the base, gradually nan-owing upwards, sides convex, ends 
truncate, rough all over with Lroad pearly granules, giving a 
crenatc appearance to the margin, endochrome in bands, end 
view oval, turbid. Zygospore orbicular, beset with numerous 
short stout spines, inflated at the base, and deeply divided at the 
ape". 

SIZE. Length 33-43 p ; diam. 25-32 /.t (K.) ; dmin. 25-30 
p. (Wo.). 

Nordst. Norges Desm. (1873), p. 15. Nordst. & Wittr. 
Dcsm. Ital. (lb7G), p. 41. Wille Nova Sem. (1679), p. 3G. 
Lemaire Desm. Yosg. (1.^83), p. 21. Wolle Desrn. US 
(1884), p. 79, t, 1C, f. 11. Kirclm. Alg. Schles. (1878), p. 152. 

var. minor. Wille JVom Znn. (1879),^. 36, /. 12, f. 17. 
Cells in side and end views with the apices rounded. 
SIZE. Length 30 /*; diain. 20 p (Wi.). 
HAD. In shallow pools. 
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Den of Gight; France, Germany, Norway, Italy, Nova 
Zambia, United States. 

Plate XLII., fig 12. a, living frond ; 5, empty frond; c, end view ; 
d, side view. 

B. Frond not compressed, central constriction rarely a deep, 
never a linear, incision, but merely the result of tbe form of 
the contracted bases of the segments ; end view circular or 
rarely compressed. 

|| Frond rough. 

Cosmazium oxbiculatum. Rolfs. Ann. Nat. Hist. (1844,), xrv., -p. 
392, t. 11, /. 2. 

Frond minute, in front view twice as long as broad ; con- 
striction deep ; segments spherical, rough all over, except at 
the neck-like contraction, with pearly granules ; end view 
circular. Zygospore orbicular, spiny. 

SIZE. Diaui. 20-33^ (Wo.); length 39 /; diam. 28^(0.). 

Ralfs. Desm. (18-18), p. 107, t. 17, f. 5; t. 33, f. 9. Archer in 
Frit. Inf. (1861), p. 735. Hassall Fr. Alg. (1845), p. Rfu 
Nordst. Desm. Gronl. (1885), p. 9. Delponte Desm. (187 
7, f. 46-48. Wolle Desm. U.S. (1884), p. 77, t. 14, f. 2 

Lundell Desm. Suec. (1871), p. 46. Nordstedt Norges I 

(1873), p. 22. Wittrock Scan. Desm. (1809), 14. Brobisson 
Liste Desm. (1856), p. 132. Rabh. Alg. Eur. (1868), p. 173. 
Wille Norges Fers. (1880), p. 37. Lemaire Desm. Vosg. 
(1883), p. 21. Kirchu. Alg. Schles. (1878), p. 153. 

Peidum orbiculatum, Kutz. 

HAB. In pools. 

Sussex, Westmoreland, Wales, Cornwall ; France, Germany, 
Norway, Sweden, Greenland, Italy, United States. 

Plate ZLIII., fie/. I. a c, living fronds; b d, empty fronds ; e, 
end view ; f, zygospore. 

#*#*# Frond smooth. 

Cosmaxium monilifoxme . (Turp.) Ralfs. Desm. (IS-iS), p. 107, t. 

17, /. 6. 

Frond minute, in front view twice as long as broad, constric- 
tion deep ; segments spha?rical, smooth ; end view circular. 
Zygospore globose, smooth. 

SIZE. Length 26 /* ; diam. 16-21 p (N.) ; diam. 16-24 /j. 
(Wo.); length 25-3G /.t ; diam. 18 //. (D.) ; zygospore 37 JJL 
(L.). 

Wolle Desm. U.S. (1884), p. 60, t, 15, f 16-19. Archer in 
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Prit. Inf. (1861), p. 735. Delponte Desrn. (1878), t. 7, f. 
40-45.? Cleve Sver. Desm. (1864), p. 488. Lnndell Desm. 
Suec. (1871), 44. Nordst. Desm. Braz. (1869), p. 214, 
Nordstedt. Norges Desm. (1873), p. 21. Brebisson Liste 
Desm. (1856), p. 132. Klebs. Desm. Prasg. (1879), p. 37 
(var. a.). Wille Norges Fers. (1880), p. 37. Schaarschm. 
Magy. Desm. (1883), p. 270. Lemaire Desm. Vosg. (1888), 
p. 21. Wittrock Scau. Dcsm. (18C9), p. 14. Rabh. Alg. Eur. 
(1868), p. 173. Jacobsen Desm. Denm. (1874), p. 200. 
Kirchner Alg. Scbles. (1878), p. 147. 

Tessarthronia laoniliformis, Turp. Diet. Sci. Nat. (1820), t. 
7)i. 1. 

Tessarthra moniliformis, Ehr. Abh. Bevl. Ak. (1835), p. 
173. Ebr. Inf., p. 145, t. 10, f. 20. 

HAS. In ponds. 

Sussex, Lancashire, "Wales, Cornwall ; France, Germany, 
Norway, Sweden, Denmark, Hungary, Italy, United Stales. 

Plate ZLIIL, fig. 2. a, living frond ; J, empby frond ; c, end view ; 
d, zygospore. 

Cosmarium Jacobseni. Roy. in Mior. Jour. (188-1), Vol. rv, 
p. 19-1 



_!!,_ about twice as long as broad, with an acute-angled 
deep incision, semi-cells oval, broader than long, side view 
orbicular ; membrane smooth, at first with a gelatinous envelope. 
SIZE. Length 45/*; diam. 26-27 /*(J.). 

Cosmarium moniliferum, Jacobsen Desm. Denm, p. 200, t. 8, 
f. 24. 

HAB. In mountain pools. 
Lake District (England) ; Denmark. 
Plate ZLIIL.flg. 3. a, living frond ; I empty frond; c, siclo viow. 

Cosmarium parvulum. Sreb. Liste Desm. (1S56) 133 / 1 
/. 18. 1 ' ' ' ' 

Frond minute, in front view orato-elliptic, about one and a 
halt times longer than broad ; central constriction a very 
shallow groove; segments tapering, ends broadly roLundato- 
truncate, cell membrane smooth, or rarely very delicatclv 
punctate. J y 

SIZE. Length 44-49 p diam. 18-19 p (L.) ; length ^S-34 
p.] cham. 15-17 /* (N.) ; diam. 18-22 p. (Wo.). 

Archer in Prit. Infus. (1801), p. 735. Nordst. Doam. 
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Arcfc. (1875), p. 27, t. 7, f. 21. Nordst. Desm. Braz. (1869), 
p. 215. Lumlell Desm. Suec. (1871), p. 50. Nordst. Norges 
Desm. (1873), p. 24. Wolle Desm. U.S. (1884), p. 59, t. 18, 
f. 12, 13. 

HAB. In pools. 

Lake District; France, Sweden, Norway, Nova Zenibla, 
Brazil, United States. 

Plate XLIII., Jig. 8. a, living frond; 5, empty frond; c, side view. 

Cosmaxium lobatospoxum. Archer in Micr. Journ. (1867), vn., 

p. 171. 

Frond very minute, nearly twice as long as broad, general 
form elliptic ; ends rounded, constriction an extremely shallow 
and very geutlc narrowing. Zygospore rounded, somewhat 
irregularly lobed ; the lobes surmounted by one or two minute 
pellucid conical and pointed spines or uiucrones ; cell wall 
reddish. 

SIZE. Length 15 /* ; diam. 10 /z ; zygospore 25 /x (Ar.). 
Rabh. Alg. Em-. (1868), p. 179. 
HAB. In bog pools. 
Ireland. 

Cosmarium globosum. Buln. in Hedwigia (1861), p. 52, t. 9, 

/. 8. 

Small, greenish yellow, sub-circular, scarcely compressed, 
about one-third longer tban broad, very slightly constricted 
with an acute sinus ; semi-cells circular except at the confluent 
base, quite entire ; cell membrane even, finely punctate. 

SIZE. Length 30-34 p ; diam. 20-22 p. (L.) ; length 29-32 p ; 
diam. 21-24 p (Wille) ; length 25-33 p ; diam. 20-24 p. (Wo.). 

Rabh. Alg. Eur. (1868), iii., 178. LuudelL Desm. Suec. 
(1871), p. 45. Nordst. Norges Desm. (1873), p. 22. Jacobsen 
Desm. Denrn. (1874), p. 201. Nordst. Desm. Grb'ul. (1885), 
p. 9. Nordst. Desna. Arct. (1875), p. 28. Wille Nova Sern. 
(1879), p. 45. Lemaire Desm. Vosg. (1883), p. 21. Wolle 
Desm. U.S. (1884), p. 60, t. 49, f. 14-17. 

HAB. In bogs. 

France, Scotland, Germany, Sweden, Norway, Denmark, 
Greenland, Nova Zcrnbla, Spitzbcrgen, United States. 

Plate XLIII., Jiff. 6. a, living f roiid ; I, empty froudj c, eud view; 
I, living frond of another form ; c, empty froud. 
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GEN. 18. CALOCY1SNBRUS, De Sari/ (1853). 
Cells straight, cylindrical, oval, or spindle-shaped ; ends 
rounded or truncate, central coutriction almost obsolete, or very 
shallow; semi-cells without basal inflation, or longitudinal 
plication ; chlorophyll parietal or axillary. 

* Frond rough. 
Calocylindms cylindricus. (Ealfs.} 

Frond minute, in front view about twice as long as broad, 
segments subquadrate, narrower at the junction and gradually 
widening upwards, ends truncate, rough all over with pearly 
granules somewhat arranged in lines ; end view circular. 

SIZE. Length 57 p ; diarn. 21 //, (D) ; length 40 p ; diain. 
24/z(K.). 

Cosinarium cylindnciim, Ralfs. Ann. Nat. Hist. (18-1 -J), xi\ r ., 
p. 392, t. 11, f. 1. Ralfs. Desm. (18-18), p. IOC, t. 17, i 1 . 4. 

Archer in Frit. Inf. (1861), p. 734, t. 3, f. 16-17. Ilnssall 
Fr. Alg. (1845), p. 3G5. Brebisson Liste Desm. (1856), p. 
132. Rabh. Alo-. Eur. (1868), p. 176. Willo Nov. Sum. 
(1879), p. 47. Wille Norges Fers. (1880), p. 36. 

Citlocylindnts Ralfsil. Kirchn. Alg. Schles. (1878), p. 1-12. 
Wolle Desmi. U.S. (1884), p. 54, t. 12, f. 17. 

Penium Ralfsii, Kutz. Sp. Alg. (1849), p. 167. Delpunlo 
Desm. (1878), p. 90, t. 15, f. 26-28. 

HAD. On wet rocks and cliffs. 

Sussex, Cornwall, Wales; France, Germany, Norway, Nova 
Zeinbla, Italy, United States. 

Plate XLIII., Jig. 1-4 a, living frond ; J e,_empty fronds ; d, end view. 

Calocylinclrus annulatus . De Sai-i/ Conj. (1858), p. 12. 
Frond minute, scarcely twice as long as broad, cylindrical or 
subelliptic, sides and broadly rounded ends rough "with minute 
granules arranged in transverse lines, which give a minutuly 
denticulate appearance to the margin, except at a very narrow 
central circular annular space, Tvhere they are absent, thins im- 
parting a somewhat constricted appearance ; end view circular 
margin minutely granulated. ' 

SIZE. Diara. 20 p. (K.) ; length 40-52 ^ ; diam. 18-22 ,., 

Schaarschm. Magy. Desm. (1S83), p. 271. Kirchn Alo- 
Schles. (1878), p. 143. ' 

Cosmarium anmdatum, Archer Micr. Journ. (1870) p 99 
Lundell Desm. Sueo. (1871), p. 46. Wittr. Norges Fers.'(lSo"),' 
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p. 38. Nordstedt Norges Desm. (1873), p. 23. Nordstedt 
Desra. Ai-ct. (1875), p. 30. Nordst. & Wills Desm. Ital. 
(1876), p. 42. Wille Nov. Sem. (1879), p. 49. Lemaire 
Desm. Vosg. (1883), p. 21. Jacobsen Desm. Denm. (1874;, 
p. 196. 

Dyspliinctium annulatum, Nag. Einz. Algenl (1849), p. 110, 
t. 6, f. F. 

Penium annulatum, Archer in Pritch. Inf. (1861), p. 751. 
Cleve Sver. Desm. (1864), p. 493. Eabh. Alg. Em-. (1868), 
iii., p. 122. 

HAS. In pools, &c. 

Ireland, Lake District, Scotland ; France, Germany, Norway, 
Sweden, Denmark, Italy, Hungary, Spitzbcrgen, Nova Zembla. 

Plate XLIII.,Jlg. 15. a b c, living fronds ; d, empty frond ; e, end 
view; /, empty frond further magnified. 

Calocylindxus tubexculatus. (Archer.) 

Frond very minute, constriction very obtuse and shallow ; 
segments in front view broadly elliptic, outward margin 
bordered by a few very minute opaque tubercles or granules ; 
end view broadly elliptic. 

SIZE. Length 14-24 p. ; diarn 9-11 /u,. 

Cosmarium titbercnlatuin, Archer in Micr. Jo urn. (18G2) ii 
p. 247, t. 12, f. 11-15. Rabh. Alg. Eur. (1868), p. 178. 

HAB. In small pools. 
Ireland. 

Plate XLIII.,fig 13. a c, living fronds ; I d, empty fronds ; e, end 
view ; /, empty frond furtlior magnified. 

** Frond smooth. 
Calocylindras oblongus. (Bennett.) 

Minute, two and a half times as long as broad, with a broad 
constriction in the middle, semi-cells elliptical, longer than 
broad, equally rounded at the base and the apex. Membrane 
smooth. 

SIZE. Length 55 p ; diam. 22 p (B.). 

Cosmarium S/A Reinsch. Gout., 82, t. 42, f. 3. 

Cosmarium ublongum. Bennett Jo urn. Roy. Micr Soc 
(188C), p. 10, t. 1, f. 16. 

HAB. In bog pools. 

Lake District (England). 

Plate XLIV., fig. 8. a, liviug frond ; b, empty frond after Bennett. 
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Calocylindrus connatus. Kirchn. Alg. ScJiles. (IS'JS), p. 142. 

Frond large, in front view about one half longer than broad, 
constriction shallow ; segments about two-thirds of a circle, 
coarsely punctate, and -with a distinct, sometimes striated, 
border; end view circular. 

SIZE. Length 72 p ; diam. 43 p (D.) ; length 70-102 p ; 
diam. 45-75 p (K.) ; diam. 45-75 p (Wo.). 

Schaarschm. Magy. Desni. (1883), p. 271. Wolle Desm. 
U.S. (1884), p. 55, t. 11, f. 8, 9. 

Dyspliinctium Menegliinianum, Nag. Einz. Alg. (1849), t. 6 Gc, 
f. 2. 

Cosmarium connatum, Breb. in Kalfs. Desm. (1848), p. 108, 
t. 17, f. 10. Archer in Prit. Inf. (1861), p. 735. Delponfcc 
p. Desm. (1878), t. 9, f, 23-25. Cleve Sver. Desm. (1864), 
488. Lnndell Desm. Snec. (1871), p. 45. Nordstedt Norges 
Desm. (1873), p. 22. Grunow Desm. Austr. (1858), p. 501. 
Wood F. Water Alga* U.S. (1871), p. 154. Brebisson Liste 
Desm. (1856), p. 132. Wille Norges Fers. (1880), p. 38. 
Lemaire Desm. Vosg. (1883), p. 2L" Wittrock Scan. Desm. 
(1869), p. 14. Noiaris Desm. Hal. (1867), p. 39, t. 3, f. 20. 
Rabh. Alg. Eur. (1868), p. 175. Jacobsen Desm. Den. 
(1874), p. 201. 

Cosmarium connatum a typicum, Klebs. Desm. Pruss. (1879), 
p. 29. 

HAB. In pools, &c. 

Westmoreland, Wales ; France, Germany, Sweden, Norway, 
Austria, Hungary, Italy, United States. 

Plate XLIV. ,jig. 2. a, living frond ; I, empty frond ; c, end vicnv. 

Calocylindms pseudo-connatus. Nordst. 
Medium size, oval, somewhat fiddle-shaped, slightly simiately 
constricted at the middle, broadly rounded at each pole, circum- 
ference quite entire ; end view orbicular, semi-cells sub-hemi- 
spherical ; membrane delicately punctate, colourless or slightly 
brownish. 

SIZE. Length 43 p ; diam. 28 p. ; isthmus 25 u (N.) : length 
55/*; diam. 44 /A (L.j. 

Wolle Desm. U.S. (1884), p. 55, 1. 12, f. 11; t. 49, f. 10, 11. 

Cosmarium pseudo-connatum, Nordstedt Desm. Braz (1869) 
p. 214, t. 3, f. 17. Nordstedt Norges Desm. (1873), p 94 
Lundelt Desm. Suec. (1871), p. 45. Archer in Journ. Bot' 
(18/4), in., p. 93. 

Cosmarium connatum 1. pseudo-connatum, Klebs. Desm. Pruss 
(1879), p. 29. 
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HAB. In marshy pools. 

Ireland, Lake District; .Sweden, Norway, Brazil, United States. 

Plate XLIV,, fig. 3. a, living frond; 5, empty frond; c, end 
view. 

Calocylindzus cucuvbita. DeEary Coiy. (1858), p. 72. 

Frond in front view about twice as long as broad ; constric- 
tion a shallow groove ; segments sub-cylindrical, or somewhat 
oval, with rounded ends ; end view circular ; empty frond punc- 
tate, with scattered puncta. 

SIZE. Diani. 22-25 p. (K.) ; diam. 22-25 p (Wo.) ; length 
30-34 p ; diam. 18-18-} p (L.). 

Schaarschm. Magy. Desm. (1883), p. 271. Kirchn. Alg. 
Schles. (1878), p. 143. Wolle Desm. U.S. (1884), p. 54, t. 
12, f. 15, 16. 

Penium clandestinum, Kutz. 

Cosmarium cucurbita, Breb. in Desm. Alg. No. 1103 (1840). 
Ralfs. Ann. Nat. Hist. (1844), xiv., p. 395, t. 11, f. 10. 
Ealfs. Desm. (1848), p. 108, t. 17; f. 7. Archer in Frit. 
Inf. (1861), p. 735. Cleve Sver. Desm. (1864), p. 488. Lun- 
dcll Desm. Suec. (1871), p. 51. Nordstedfc Norges Desui. 
(1873), p. 24. Gnmow Desm. Anstr. (1858), p. 500. Witt- 
rock Scan. Desm. (1869), p. 14. Brebisson Liste Desm. (1856), 
p. 132. Rabh. Alg. Eur. (1868), p. 174. Lemaire Desm. 
Vosg. (1883), p. 22. Jacobsen Desm. Denm. (1874), p. 201. 

Cosmarium cucurlita a. typicwn, Klebs. Desm. Pruss. (1879), 
p. 28. 

HAB. In ponds, &c. 

Sussex, Hants, Gloucester, Cheshire, Westmoreland, Corn- 
wall, Wales, Ireland ; France, Germany, Sweden, Norway, 
Austria, Hungary, United States. 

Plate XLIV.,fig 7. a, living frond ; I c, empty frauds ; e, end view. 

Calocylindms palangula. Denary Coiij. (1858),^. 72. 

Frond in front view about two and a half times as long as 
broad, constriction a shallow groove, segments cylindrical, ends 
obtuse ; end view circular, empty frond minutely punctate, the 
puncta arranged in transverse lines. 

SIZE. Diam. 12-15 p. (K.). 

Schaarscbm. Magy. Desm. (1888), 271. Kirchn. Alg. 
Schles. (1878J, p. 143. 

Cosmarium palangula, Breb. Liste Desm. (1856), p. 132. 
Archer in Prit. Ini'us. (1861), p. 734. Lundell Desm. Suec. 
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(1871), p. 51. Wille Norges Fers. (1880), p. 37. Lemniro. 
Desm. Vosg-. (1883), p. 22. 

HAB. In pouds, pools, &c. 

Prance, Germany, Sweden, Norway, Italy, Hungary. 

Plate XLIY., fig. 9. a, living frond ; I, empty frond. 

Calocylindzus Thwaitesii. (J?7/J?.) 

Frond in front view two or three times longer than broad, 
constriction a very shallow groove; segments subcylindncal, 
with rounded ends ; endochrome scattered ; end view circular, 
or very slightly compressed; empty frond not punctate, or 
pun eta very indistinct. 

SIZE. Diam. 30 p (Wo.) ; length 58-72 /* ; diain. 28-30 p. 
(L.). 

Schaarschm. Magy. Desm. (1883), p. 271. Wollc DL-RIU. 
U.S. (1884), p. 56, t. 12, f. 19; t. 50, p. 28. 

Penium Thwaitesii, Clove Srer. Desm. (1864), p. '102. 

Cosmarium Thwaitesii, Ralfs. Desm. (18-18), p. 109, 1. 17, f. 8. 
Erebissou Liste Desm. (1856), p. 132. Archer in J'riL Inf. 
(1861), p. 735. Lunilell Desni. Siiflc. (1871), p. '17. Wood 
F. Water Alj?re U.S. (1872), p. 134. Wittrodc .Scan. Drsm. 
(18C9),p. 14. Rabh. AI*. Ear. (1SGS), p. 175. Maskoll N. 
Zeal. Desm. (1882), p. 239. Wille Norges Fers. (1SHO), i>. 
37. Lemaire Desm. Vosg. (1883), p. 22. 

Cosmarium Thwaitesii a. tyiiicum, Klebs. Desm. Pruss. 
(1879), p. 26. 

HAB. In ponds. 

Gloucester, Wales, Lake District ; France, Germany, Sweden, 
Norway, Italy, Hungary, New Zealand, United States. 

Plate JTi/7 7 "., fig. 5. a, living from! ; J, empty fraud ; c, oiul view. 

Calocylindxus cuxtus. De Ban/ C'onj. (1858), p. 72. 
Frond in front view rather more thiin twice as long as lirond, 
constriction very shallow; sogmeiHs attenuated and ronndoil at 
ends ; enclochrome in fillets ; end view circular, endochroiiu; 
radiate. 

SIZE. Diain. 26 p. (K.) ; diain. 20-32 p (Wo.). 

Kirclin. Alg. Scliles. (1878), p. 143. Wollc Dosin. U.S. 
(1884), p. 54, t. 12, f. 15, 16. 

Penium curtum, Breb. in litt. fido Half's. Archer in Mirr. 
Journ. xvi. (1876), p. 236. Nonlstedt Nnryos Desm. (LS7, 1 !), 
p. 45. Cleve Sver. Desm. (1864), p. 493. NordsfL-dt/Di'.sm.' 
Spitz. (1872), p. 25. Wille Nov. Zom. (1S7!)), ]>. f>(i. 
Nordstedt Desm. Arct. (1675), p. 15. 
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Dysphinctium JRegelianum, Nag. Einz. Alg. (1849), t. 6, E. 

Cosmarium curium, Breb. in Meneg. Syn. Desm. (1840), p. 
237. Ralfs. Desm. (1848),p. 109,t. 32, f. 9. Archer in Prit. 
Inf. (1861), p. 735. Brebisson Liste Desm. (1856), p. 133. 
Babh. Alg. Em-. (1868), p. 176 (sine var. c.). 

Cosmarium Thivaitesii d. curium, Klebs. Desm. Pruss. (1879), 
p. 27. 

HAB. lu pools. 

Gloucester, Cornwall, Ireland ; France, Germany, Norway, 
Sweden, Spitsbergen, Nova Zombi a, Italy, United States. 

Plate XLIII., jig. 11. a c, living fronds ; I d, empty fronds j e, end 
view. 

Calocylindms attenuates. (Breb.) 

Frond in front view fusiform, three or sometimes four times 
longer than broad ; constriction very shallow ; segments conical, 
rapidly attenuated, ends angular, obtuse ; end view circular ; 
empty frond punctate. 

SIZE. Length 58 /* ; cliam. 34 p (N.). 

Cosmarium attenuatum, Brcb. in Ralfs. Desm. (18J8),p. 110, 
t. 17, f. 9. Archer in Prit. Inf. (18G1), p. 735. Nordstedt 
Desm. Arct. (1875), p. '27. Nordstedt Norges Desm. (1873), 
p. 24. Wittrock Scan. Desm. (1SG9), p. 15. Brebisson Liste 
Desm. (1856), p. 133. 

Cosmarium curtum var. C. majus, Eabh. Alg. Eur. (1868), p. 
177. 

Closterium Thioaitesii d. curtum form j., Klebs. Desm. Pruss. 
(1879), p. 27. 

HAD. In pools, &c. 

Gloucester, Wales ; France, Norway, Spitsbergen. 

Plate XLIII.,Ji(/. 12. a c, living fronds ; I d, empty fronds ; e, end 
view. 

Calocylindzus tmrgidus . JLircli. Alg. Scliles. (1S7S), p. 142. 

Frond very large, in front view oval, turgid, rather more than 
twice as long as broad ; constriction a slinllow sinus ; segments 
somewhat tapering, broadly rounded ; end view circular; empty 
frond punctate. 

SIZE. Length 187-216 /./, ; tlinm. 72-82 u(D.); diam. 100 
p (K.). 

Cosmarium turgidiun, Brcb. in Ralfs. Desm. (18J8), p. 110, 
t. 32, f. 8. 

Archer in Pi-it. Inf. (1861), p. 735. Luiuk'U Desm. Suec. 



128 ZYGOPHYCE.E. 

(1871), p. 51. Grunow Desm. Austr. (1858), p. 500. I 
bisson Liste Desm. (1856), p. 123. Jacobs en Desm. Dei 
(1874), p. 201. Lemaire Desm. Vosg. (1883), p. 22. 

Docidium tnrgidum, Wittvock Scan. Dcsai. (1869), p. 
Petit Liste Desm. Paris (1877), p. 29. 

DyspliincUum fa/weZztfWjDelpouteDesQi. (1878), p. 133, t. 
f. 1-6. 

Pleurotemum tnrgidum, De Bary Conj. (1858), t. 5, f. 3 
Cleve Sver. Desm. (1864), p. 493; Rabli. Alg. Eur. (1868), 
144. 

Cosmarium DeBaryi c. turgidum, Klebs. Desm. Pruss. (187 
p. 28. 

HAB. In pools, &c. 

Sussex, Wales, Lake District ; France, Germany, 8\ved< 
Denmark, Italy, Austria. 

Plate XLIV.,fig. 1. , living frond ; b, empty frond ; c, eucl vim 

Calocylindxus DeBaiyi. (Arclier.) 

Frond in front view about twice as long as broad ; co 
stridden a wide shallow notch ; segments cylindrical, wi 
broadly rounded ends, endochrome arranged in parietal i 
dented bands; end view circular; empt} 1 " frond minute 
punctate, or without puncta. 

SIZE. Length 95 /A; diam. 45 /A; length 104-110 /*; dial 
50-54: p (Wo.) ; length 104-112 /z; diam. 50-54 p (L.). 

Pleurotenium cosma-rioides, De Bary Conj. (1858), t. 5, 
32, 33. Rabh. Alg. Eur. (1868), p. 144. Clov. Sver. Dcsi 
(1864), p. 493. 

Cosinarium DeRaryi., Archer in Prit. Inf. (1861), p. 73 
TVolle Desm. U.S. (1884), p. 58, t. 15, f. 5. Archer in Mic 
Jonrn. (1871), p. 211. Lnndell Desm. Snec. (1871), p. 5 
Nordstedt Norges Desm. (1873), p. 25. NorcTstedt Dear 
Arct. (1875), p. 29. Wille Nov. Sem. (1879), p. 48. Jacol 
sen Desm. Demn. (1874), p. 201. Kirchner Alg. Sclile 
(1878), p. 146. Wille Norgcs. Fors. (1880), p. 38. 

Gos-itiariiim DeBaryi a. iypicuw. Klebs. Desm. Prus; 
(1879), p. 28. 

HAB. Iii mountain pools. 

Ireland, Lalce District; Germany, Sweden, Norway, Dei- 
mark, Spitzbergen, Nora Zembla, 'United States. 

Plate XLI~T. } fiy. 4. a, living frond ; I, empty frond. 

Calocylindxus strangulatus. Cke. andJTills. 

Minute, two-thirds longer than broad, bi-spherical, with a 
acute angular constriction in the middle, side view a cloubl 



129 

oval, end view circular, semi-cells globose, confluent at the 
base, membrane smooth. 

SIZE. Length 35 yu ; diam. 20-22 //, (C.). 

In mmintain pools. 

1ST. Wales. 



Plate XLIV.iflg. 10. , living frond ; b, empty frond; c, side view; 
d, end view. 

Calocylindxus pseudarctoum. (Nordst. in Wittr. and Nordst. 
Alga. Exs. No. 257 .) 

Small, about one-fourth part longer than broad, very 
slightly excavated at the middle, side view elliptical 
semi-cells in front view broadly ovate, apex truncate, upper 
angles broadly rounded, end view circularly elliptic. 

SIZE. Length 17-21 /x; diam.' 14-16 i*tfii i*n* 
p. (K). 

Gosmariutn pseudai 
Algse Exs. Wo. 257. 

HAB. Amongst mop 

Den of Gight; Nori 

flute XLIV.jJig. 6. a, uvuig irona j o, empty Jtroucl ; c, end view. 

GEN. 19. XANTHIDIUM. Ehr. (1832). 

Frond deeply constricted, segments broader than long, com- 
pressed, entire, spinous, having a circular cylindrical, or conical, 
projection on both surfaces near the centre, Avhich is tuberculated 
>r dentate, or entire ; end A'iew elliptic. 



Canthidium armatum. Breb. in Ralfs. Desm. (1848),^. 112, t. 18. 

Frond large, in front view twice as long as broad, constriction 
leep, linear ; segments broadest at the base ; ends rounded, or 
omewhat truncate ; spines in pairs, principally marginal, short, 
tout, terminated by three or four diverging points ; central pro- 
ections cylindrical, truncate, the border dentate ; empty frond 
unccate. Zygospore large, subglobose, scrobiculate. 

SIZE. Length 180-200 /.i ; diam. 90-110 /* ; zygospore 100- 
08 p. (K.) ; diam. 62-140 p. (Wo.). 

Archer in Prit. Inf. (1861), p. 735, t. 1, f. 27,28. Micr. 
ourn. xiii. (1873), p. 311. Cleve Sver. Desm. (164), p. 491. 
lundell Desm. !Suec. (1871), p. 75, t. 5, f. -i. Nordstedt 
forges Desm. (1873J, p. 37. Petit Liste Deam. Paris (1877), 

32. Wittrocb Scan. Desm. (18G9),p. 19. Wood F. Water 

9 



130 ZYGOPHYOE.^. 

Algsu U.S. (1872), p. 156. Kirclin. Alg. Scliles. (1878), p. 
154. Wolle Desrn. U.S. (1884), p. 92, t. 21, f. 1-4. Brebis- 
son Liste Dcsm. (1856), p. 134. Notaris Desm. Itnl. (1867), 
p. 47, t. 4,f. 35. Babli. Alg. Eur. (1868), p. 222, Jacobscn 
Desm. Denm. (1874), p. 209. 

Cosmarium armatum, Breb. in Menpg. Syn. Desm. (1810), p. 
218. 

Xanthicliitmfiircafum,'Rs]Ms. Ann. Nat. Hist. (1844), xiv., p. 
466, t. 12, f. ]. Hassnll FT. W. Alg. (1845), p. 359. 

Eitastnim armatvm, Kntz. Phy. Germ. (1845), p. 187. 

H.AB. In ponds. 

Widely distributed. Kent, Sussex, Hants, Herts, Norfolk, 
Westmoreland, Cornwall, Wales, Scotland, Ireland ; France, 
Germany, Sweden, Norway, Denmark, Italy, United States. 

Plate XL T., Jig. 1. a, living fvoncl; J, empty frond; c, side view ; 
d, end view ; e, empty semi-cell ; f, zygospore. 

Xanthidium aculeatum. Elir. Alii. Berl. Abaci. (1833), t. W,f. 23. 

Frond in front view broader than long ; constriction deep, 
linear ; segments somewhat reniform ; spines subulate, short, 
scattered, chiefly marginal, central protuberance cylindrical, 
truncate, border minutely dentate. Zygospore large, orbicular, 
beset with spines which are broad at the base, tapering upwards 
to the blunt and uncinate extremities. 

SIZE. Diam., without spines, 63-71 /j. ; spines 33 /xj zygo- 
spore 66-70 p. (K.) ; diarn. 62-70 p. (Wo.). 

Ealfs. Desm. (1848), p. 113, t. 19, f. 1. Kirclin. Alg. 
Scliles. (1878), p. 155. Archer in Prit, Inf. (1861), p. 736. 
Hassall Fr. W. Alg. (1845), p. 360. Eabh. Alg. Eur. (1868), 
p. 222. Cleve Srcr Desm. (18G4), p. 491. Lundell Desm. Suec. 
(1871), p. 75. Nordsteclt Norges Desm. (1873), p. 38. Witt- 
rock Scan. Desm. (1869), p. 19. Breb. Liste Desm. (1856), 
p. 134. Wood F. Water Algae U.S. (1872), p. 156. Wolle 
Desm. U.S. (1884), p. 92, t. 23, f. 10-12. 

Zygoxanthum acitleatum, Kutz. Sp. Alg. (1849), p. 178. 

HAB. In boggy pools. 

Hants, Sussex, Kent, Gloucester, Cornwall ; France, Ger- 
many, Sweden, Norway, Italy, United States. 

Plate XL V.,fig. 2. a, living frond ; I, empty frond ; c, side view ; d, 
end view. 
Plate XL III., Jig. 10. Zygospore. 

Xanthidium Biebissonii. Ealfs. Desm. (1848),^. 113, t.lQ.f.2. 

Frond in front view broader than long ; constriction deep, 
acute, not linear; scg-me-nts snLclliptic, sometimes irregular ; 
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spines subulate, geminate, marginal; central protuberance 
cylindrical, truncate, border minutely dentate. 

SIZE. Without spines 65-70 x 60 //,. 

Rabh. Alg. Eur. (1868), p. 223. Archer in Prit. Inf. 
(1861), p. 736. Nordstedt Gorges Desm. (1873), p. 38. 
Petit Liste Desm. Paris (1877), p. 32. Brebisson Liste 
Desm. (1856), p. 134 

Binatella aculeata, JBreb. Alg. Pal. (1835), p. 58, t. 8. 

Oosmarium aculeatum, Meueg. Syn. Desm. (1840), p. 218, 
in part. 

XantTiiclium bisenarium, Ehr. Mikr. Leb. 1ST. & S. Am. 
(1843). 

Zygoxantliium aculeatum, Kutz. Sp. Alg., p. 178, pro parte. 

var. 13. vaiians. Ealfs. Desm. (1848), p. 113. 

Segments broader and more irregular, spines somewhat 
irregular and unequal. 

HAB. In ponds, &c. 

Sussex, G-loucester, Cornwall ; France, Germany, Norway, 
Italy. 

Plate XL V., fig. 3. a, living frond ; I, .empty frond ; c, end riew. 

Xanthidium fasciculatum. Mr. Infiis. (1S38), t. 10, f. 24 

Frond about as long as broad ; constriction deep, linear ; 
segments somewhat reiiiform, or sub-hexagonal, twice as 
broad as long ; spines slender, subulate, geminate, marginal, 
in six pairs ; central protuberance short, conical, some- 
what truncate. Zygospore orbicular, large, beset with long 
tapering bifid spines. 

SIZE. Diam., without spines, 55-63 /j.- length, 60-77 /* 
(K.) ; diam. 55-65 p. (Wo.) ; length 43-68 /* ; cliam., 39-72 /* 

CD-) 

Ealfs. Ann. Fat. Hist. (1844), xiv., p. 467, t, 12, f. 3, 
a ~b c d. Ralfs. Desm. (1848), p. 114, t. 20, f . 1 ; t. 19, f. 4. 
Archer in Prit. Inf. (1861), p. 736. Kirchn. Alg. Schles. 
(1878), p. 155. Delponte Desm. (1878), t. 13, f. 20-26. 
Cleve Sver. Desm. (1864), p. 491. Breb. Liste Desm. 
(1856), p. 134. Lundell Desm. Suec. (1871), p. 75. 
JSTordstedt Norges Desm. (1873), p. 38. Hass. F. W. Alg. 
(1845), p. 359. Petit Liste Desm. Paris (1877), p. 32. 
Wittrock Scan. Desm. (1869), p. 19. Wood F. Water Algw 
U S (1872), p. 157. Notaris Desm. Ital. (1867), p. 48, t. 4, 
f. 36. Eabh. Alg. Eur. (1668), p. 223. Wolle Desm. JJ.S. 
(1884), p. 93, t. 22, f. 4, 5. Jacobsen Desm. Denm. (1874), 
p. 210. 

JUiiasiruiiifasciculatiim, Kutz. Phy. Germ. (1845), p. 137. 
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XaniJiiilium polygonum, Hassall Fr. Alg 1 . (1845), p. 360. 

XanthitUurn fascic-ulatit-in, var. polyc/onii-m, Elir. Infus. 
(1838), 1. 10, f. 24, I. . 

HAB. In pools, ponds, &c. 

Susses, Hants, Gloucester, Cornwall, Cheshire, Norfolk, 
Westmoreland, Lancashire, Wales, Scotland ; Franco, 
Germany, Sweden, Norway, Denmark, Italy, United States. 

Plate XLTI., fiy.l. a, living frond ; I c, empty fronds; d, end 
view ; e, side view. 

Xanthidivim antilopeum. rel. Lute Dcsm. (18DG),_p. 131. 

With the habit of X. fascicuhttnm, but with each segment 
furnished with four pairs of spines. 

SIZE. Length, without spines, 75 //, ; diaui. 75 //, ; zygos- 
pore 58 p> (K.) ; diaiu. 45-50 p (Wo.). 

Kutz. Sp. Alg. (1849), p. 111. Lundoll Dcsm. Suec. 
(1871), p. 75. Nordst. Novges Desm. (1873), p. 38. Petit 
Liste Desm. Paris (1877), p. 32. Kirchner Alg. Pchles 
(1878), p. 155. Wolle Desm. U.S. (1884), p. 94, t 23 f 
1, 2. /r,,. 

Xanthidium fasciculatitm, var. antilopeum, Rabh. Alg. Eur. 
(1868), p. 223. Jacobsen Desm. Denm. (1874), p 21o' 
Ralfs. Desm. (1848), p. 114, t. 20, f. 1. 

Cosmarium antilopeum, Breb. in Meneg. Syn. Desm. (1840) 
p. 218. 

HAB. In ponds. 

Prance, Germany, Sweden, Norway, United States. 

Plate XL ri.,fy. 2. a, living frond ; I, empty fronds ; c, end view 
d, side view. ' 

Xanthidium spinulosum. Bennett Joiu-n. Soil. Micr. Soc Q88G) 
p. 10, t. 2,f. 17. ' v J> 

Frond moderately large, the shape of X. fasciculatum ; each 
frustule elliptical, or slightly hexagonal, furnished with four 
pairs ol geminate curved spines about 25 /* long, the whole of 
the rest of the edge ciliated with closely-set spines or teeth 
Endochrome very granular, with a lighter, less granular portion 
10 the centre of each frustule. 

SIZE. Semi-cells SU x 40 A< ; isthmus GO p (B.). 

HAB. Mountain streams. 

Lake District (England). 
A doubtfully distinct specie?. 
Plate XL n.,fy. -i. Living frond, after Bennett. 
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Xanthidium cristatum. Brel. in Ealfs. Desm. (1848), p. 115, t. 

19, /. 3. 

Frond rather longer than broad; constriction deep; seg- 
ments subreniform, or truncate at ends, spines straight or 
curved, subulate, marginal, one at each side, at the base of 
the segment, solitary, the others geminate, in four pairs ; 
central protuberance short, conical. 

SIZE. Length 57 /u ; diam. 55 /A (D.) ; diana., without 
spines, 50 p.; zygospore 51 //, (K.) ; diam. 40-55 p (Wo.). 

Archer in Prit. Inf. (1861), p. 736, t. 2, f. 18 & 23. Del- 
ponte Desm. (1878), t. 14, f. 1-12. Oleve Sver. Desm. (1864), 
p. 491. Kirchner Alg. Schles. (1878), p. 155. Lundell 
Desm. Suec. (1871), p. 76. Nordstedt Norges Desm. (1873), 
p. 38. Wolle Desm. U.S. (1884), p. 93, t. 21, f. 5-8. Petit 
Liste Desm. Paris (1877), p. 32. Wittrock Scan. Desm. 
(1869), p. 19. Wood F. Water Alg. U.S. (1872), p. 157. 
Brebisson List. Desm. (1856), p. 135. Rabh. Alg. Eur. 
(1868), p. 224. Jacobsen Desm. Denrn. (1874), p. 210. 

HAB. In ponds. 

Sussex, Westmoreland, Cornwall, Wales, Scotland ; France, 
Germany, Sweden, Norway, United States. 



^ XLVL, Jig. 3. a c, living f roads ; If, empty fronds ; d, side 

view ; e, end view ; g, zygospore. 

var. a. xenifoxxne. Ealfs. Desm. (1S48), p. 115. 
Segments reniform, spines scarcely curved. 
Xanthidium cristatum, Breb. in litt. (1846). 
HAB. In ponds, &c. 
Lake District, England, Sussex, Wales, Scotland. 

var. /3. uncinatum. Sreb. in Ealfs. Desm. (184S), p. 115, t. 19, /. 3, 
def. 

Segments truncate at the ends, spines uucinate. 

Lundell Desm. Suec. (1871), p. 76. Nordstedt Norges Desui. 
(1873), p. 38. Brebisson Liste Desm. (1856), p. 135. Rabh. 
Alg. Eur. (1868), p. 224. 

HAB. In ponds, &c. 

Westmoreland, Wales ; France, Sweden, Norway. 

Xanthidium Smithii. Archer in PritcJi. Infits. (1S61), p. 736. 

Frond minute, in front view about as long as broad, constric- 
tion a wide notch, segments twice as bivsad as long, trapezoid ; 
angles rounded, each presenting a pair of somewhat divergent, 
short, minute, acute spines ; central protuberance a minute 
tubercle. 
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Miorasterias octocornis, Meneg, Syu. Desm. (1840), p. 216. 

Staurastrum ? octocorne, Ralfs. Ann. Nat. Hist. (18-15) xv., 
p. 159, t. 12, f. 3. 

Xanthidium octocorne, Elir. Meterop., t. 1, f. 22. Ralfs. 
Desm. (1848), p. 116, t. 20, f. 2. Hassall Fr. Alg. (1845), 
p. 357. 

Xanfhidium octocorne, JacobsenDesm. Denm. (1874), p. 211. 

HAB. In ponds. 

Sussex, Surrey, Hants, Gloucester, Westmoreland, Corn- 
wall, Wales ; France, Germany, Sweden, Norway, Denmark, 
Italy, United States. 

_ Plate XL VII., fig. 2. a c d, living fronds ; I e, empty fronds ; /, 
side view ; g, end view. 

var. a simplex. Rolfs. Desm. (I84),p. 116. 

Spines solitary at each angle. 
HAB. In ponds, pools, &c. 

Cornwall, Westmoreland ; Sussex, Surrey, Hants, North. 
Wales. 

var. /3 major. Ralfs. Desm. (1848), p. 116. 

Larger, spines geminate at eacli angle. 
Rabh. Alg. Eur. (1868), p. 225. Nordstedt Norges Desm. 
(1873), p. 25. 

HAB. In ponds. 
" North Wales. 

Arthrodesmus incus. Eass. F. W. Alg. (18-tS), jp. 357. 

Frond minute, smooth, as long as or longer than broad, 
constriction a deep sinus ; segments with inner margin 
turgid, outer truncate, spines subulate, acute, zygospore 
orbicular, spinuous, spines subulate. 

SIZE. Diam. 10-36 \L (Wo.); length 22|/*; diam. 24 /A 
(K.) ; zygospore, without spines, 22 /.<. (K.). 

Ralfs! Desm. (1848), p. 118, t. 20, f. 4. Archer in Prit. 
Inf. (1861), p. 737. Wolle Desm. U.S. (1884), p. 97, t. 24, 
f. 1-10. Cleve Sver. Desm. (1864), p. 489. Luudell Desm. 
Suec. (1871), p. 54. Nordstedt Norges Desm. (1873), p. 25. 
Wittrock Scan. Desm. (1869), p. 15. Bi-eb. Liste Desm. 
(1856), p. 135. Wood F. Water Algre U.S. (1872), p. 158. 
Rabh. Alg. Eur. (1868), p. 226. Kirclm. Alg.Sclilos. (1878), 
p. 156. 

Cosmai-iuiii incus, Breb. in Mcneg. Syn. Desm. (1840). 
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Stiiiirasf-rum. incus, Meneg. Syn. Desra. (1840), p. 228; 
Ealfs. Ann. Nat. Hist. (1845) xv.', p. 158, 1. 12, f. 2 ; Jabobsen 
Desm. Benin. (1874), p. 204. 

Enastriim retusum^ Kutz. Phy. Germ. (1845), p. 136. 

HAB. In ponds and clitclies. 

Hants, Susses, Esses, Gloucester, Westmoreland, Cornwall, 
Wales, Scotland ; France, Germany, Sweden, Norway, Den- 
mark, Italy, United States. 

Plate XLTIl., Jiff. 4. a c e f, living fronds ; 5 d g, empty fronds ; 
7t, end view ; i, zjgospore. 

var. a. divergens. Archer PriMi. Infits. (1861), ^>. 737. 

Segments somewhat semi-orbicular, connected by a distinct 
neck, spines diverging. 

Ealfs. Desm. (18-18), p. 118, t. 20, f. 4 (exclus./. and g.). 
HAB. In ponds, &c. 

var. 0. convergens. Archer Pritck. Infus. (1861), f. 737, t. B,f. 36. 

Segments gibbons near the base ; spines parallel or converg- 
ing. 

Ealfs. Desm. (1848), p. 118, t. 20, f. 4, t. g. Nordstedt 
Norges Desm. (1873), p. 25. 

HAB. In ponds. 

Axthtodesmns convexgens. Ehr. Inf. (1838), p. 152, t. 10, f. 18. 

Frond smooth, broader than long ; constriction deep, acute ; 
segments elliptic, each having its lateral spines curved towards 
those of the other ; ends convex. Zygospore orbicular, 
smooth. 

SIZE. Length 93 /A ; dinm. 58 /.<, (D.) ; diam. 38-40 //, (Wo.) ; 
length, 38-42 /A; diam. 40-46 /x. Zygospore 44 p. (K.). 

Hassall Fr. Alg. (1845), p. 357. Ealfs. Desni. (184S), p. 
118, t. 20, f. 3. Archer in Prit. Inf. (1861), p. 737. Cleve 
Sver. Desm. (1864), p. 489. Petit Liste Desm. Paris (1877), 
p. 32. Wittrock Scan. Desm. (1869), p. 15. Brebisson Liste 
Desm. (1856), p. 135. Eabh. Alg. Enr. (1868), p. 227. 
Wille Nov. Sem. (1879), p. 49. Lnndell Desiu. Suec. (1871), 
p. 54. Kivchn. Alg. Schles. (1878), p. 156. Nordstedt 
Norges Desm. (1873), p. 25. Wood F. Water Algse U.S. 
(1872), p. 159. Wolle Desm. U.S. (1884), p. 95, t. 23, f. 
19-21. 

Xanihidium convcrgens, Delponte Desm. (1878), t. 14, f. 
13-23. 
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Staurastrum converge/is, Meneg. Syn. Desm. (1840), p. 2 
Haifa. Ann. Nat. Hist. (1845), xv., p. 158, t. 12, f. 1. Jaco 
sen Desm. Denni. (1874), p. 202. 

Euastrum converqens, Kutz. Phy. Germ. (1845), p. 13i 
Nag. Ein. Alg. (1849), t. 7 c., f. 1. 

HAB. In ponds. 

Sussex, Kent, Herts, Gloucester, Cheshire, Westmorelanc 
Lancashire, Yorkshire, Cornwall, Wales, Scotland, Ireland 
Prance, Germany, Sweden, Norway, Denmark, Nova Zembla 
Italy, United States. 

Plate XLVII.,fig. 1. a c, living fronds; b, empty frond; d, em 
view ; c, zygospore. 

Axthxodesmus bifidus. JSrel. Liste Desm. (1856), p. 135. 

Frond smooth, very minute, about as broad as long ; 
segments somewhat arcuate, inner margin convex, outer concave, 
extremities divergent, emarginate, each angle terminating in an 
acute tooth ; end view compressed, fusiform, with a short acute 
spine or tooth at each end. 

SIZE. 18 //, with spines, 13 x 12 without spines (L.). 

Archer in Prit. Inf. (1861), p. 736. Archer Micr. Journ. 
(1870), pp. 90. Lundell Desm. Suec. (1871), p. 55. Babh. 
Alg. Eur. (1868), p. 226. 

HAB. In pools. 

Ireland ; France, Sweden. 



Plate XLVIII.) fig. 2. a c, living fronds; 1 d, empty fronds; e, 
end views. 

Axthxodesmus tenuissimus. Archer Micr. Journ. (1864), IV., p. 
175, t. Q, Jigs. 50-55. 

Frond extremely minute, segments sub-hexagonal, opposite 
lateral extremities acutely cuspidate, each upper angle furnished 
on each front with a minute acute mucro, of which four in the 
fusiform, end view stand out divergently. 

SIZE. Length Si p.; diam. 11 p (A.). 

Luudell Desm. Suec. (187 J), p. 55. Babh. Alg. Eur. (1868), 
p. 226. 

HAB. Coating the moss in Sphagnum pools. 
Ireland ; Sweden. 

Plate XLTII., jig. 3. a, living frond; b, empty frond; d, end 
view ; c, empty froucl further magnified ; e, side view ; /, end view. 
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GEN. 21. ST AURA STRUM. Meym (1829). 
Frond more or less deeply constricted at the middle ; seg- 
ments broader than long, often provided with spines or pro- 
cesses, end view angular or radiate, or circular, with a lobed 
radiate margin, or very rarely compressed, with a process at 
each extremity. 

I. Segments in front view, "with each of the opposite lateral 
extremities furnished with a macro, or a simple subulate 
acute awn, or spine, which in end view terminates the 
angles, and without others intermediate. 

* Segments smootJi, angles in end view inflated, sides concave. 

Stauxastxuxn dejectum. Breb. in Meneg. Syn. Desm. (1840),^. 227- 

Segments smooth, lunate, or elliptic; constricted portion very 
short, awns projecting upwards ; end view with three or four 
inflated awned lobes. Zygosporc orbicular, spinous, spines at 
first hair-like, afterwards stout and subulate. 

SIZE. 25^ (W.) ; length 24-28^; diam. 19-33 /* (K.) ; 
cliaiu. 25-38 /A; without spines (Wo.). 

Ealfs. Desm. (1848), p. 121, t. 20, fig. 5. Archer in Pi-it. 
Infos. (1801), p. 737. Wittr. Sotv. Alg., p. 51. Cleve Svcr. 
Desm. (1864), p. 489. Kirchn. Alg. Scliles. (1878), p. 168.' 
Lunclell Desm. Suec. (1871), p. 59. Nordstedt Norges Desm. 
(1873), p. 27. Petit Liste Desm. Paris (1877), p. 81. 
Grnnow Desm. Ausfc. (1858), p. 498. Witt rock Scan. Desm. 
(1869), p. 16. Wood F. Water Alga U.S. (1872), p. 148. 
Wille Norges Desm., p. 40. Notaris Destu. Ital. (18G7), p. 
55, t. 5, f. 51. Kabh. Alg. Eur. (1808), p. 203. Jacobseu 
Desm. Denm. (1874), p. 203, in part. Scliaarsclim. Magy. 
Desm. (1SS3), p. 273. Brebissou Liste Desm. (1856), p. 142. 
Lemaire Desm. Vosg. (1883), p. 22. Nordst. Desm, Grb'nl. 
(1885), p. 10. Wollo Desm. U.S. (1884), p. 121, t. 40, f. 7- 
11, 17-21. 

Staurastnim mucronatum, /?., Ealfs. Ann. Nat. Hist. (1845), 
xv., t. 10, f. 5. 

HAB. In ponds. 

Surrey, Sussex, Kent, Hants, Cornwall, Norfolk, Gloucester, 
Westmoreland, Lancashire, Wales, Ireland, Scotland; France, 
Germany, Sweden, Denmark, Norway, Austria, Hungary, Italy, 
Greenland, United States. 

Plate XL IX., fly. 1. a, living frond; b, empty frond; c, variety; 
d ef, eud views ; y, zygospore. 
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var. a. lunatum. Ealfs. Desm. (1848), p. 121. 

Segments externally lunate, awns directed outwards. 
Archer in Frit. Inf. (1861), p. 737. 

var. /3. direction. Ealfs. Desm. (1848), #. 121. 
Segments elliptic, awns parallel. 
Archer in Frit. Inf. (1361), p. 737. 

var. 7. mucronatum. Halfs. Desm. (1848), p. 121. 
Awns converging. 
SIZE. Length 27 /z; diam. 30 ^(N.). 

Goniocystis ( Trigonocystis} mucronata, Hass. Fr. Alg. (1845), 
p. 350. 

Staurastrum dejectum T \sx y, Rabh. Alg. Ear. (1868), p. 203. 
Wolle Desm. U.S. (1884), p. 121, t. 40, f. 8. Archer in Prit. 
Inf. (1861), p. 737. 

Staurastrum mucronatwn, a. and y, Ralfs. Ann. Nat. Hist. 
(1845), xv., t. 10, f. 5. 

Staurastrum mucronatum, Lundell Desm. Suec. (1871), p. 59. 
Nordstedt Norges Desm. (1873), p. 27. Lemaire Desm. Vosg. 
(1883), p. 22. Petit Liste Desm. Paris (1877), p. 31. 
Brebisson Liste Desm. (1856), p. 142. Nordst. Desm. Spitz. 
(1872), p. 38. 

Plate LV. t Jig. 7. a, living fronds; 6, empty fronds; c d, end 
views. 

Stauxastxum apiculatum. Breb. List. Desm. (1856), p. 142. 

Segments in front vie nr v-""-^^**- t-^^^-t-- ^~ 

lateral extremities round 

at each side, on the II^^^L um/ci njmgiu, niu' tue lateral 
extremities, with a simple short, subulate, acute spine directed 
upwards ; end view with three angles, angles inflated, mammil- 
late, terminated by a short acute spine, sides concave. Zygos- 
pore orbicular, beset with conical spines, enlarged at the base, 
and obtuse at the apex 1 . 

SIZE. Length and diam. 18 fj. (L.). 

Archer Micr. Juum. (1868), p. 65. Archer Prit. Inf. (1861), 
p. 737. 

Staurastrum dejectum var. /3 cqiicnlatum. Lnndell Desm. 
Snec. (1871), p. 59. Wittr. Sotv. Alg. (1872), p. 54. 
Nordstedt Norges Desm. (1873), p. 27. Kirchn. Alg. iSchk-s. 
(187b), p. 108". Wille Norgc-s Desm., p. 40. 

HAD. In ponds. 

Cornwall, Ireland ; France, Germany, Sweden, Norway. 

Plalo XLIX., fifj. 2. , living fronds ; I, empty frauds; c d, end 
views. 
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Staurastium Dickiaei. Ealfs. Desm. (1843), p. 123, t. 21, /. 3. 

Segments in front view subelliptic, turgid, smooth ; spines 
short, curved, acute, converging with those of the opposite 
segment; end view with three angles ; angles inflated, rounded, 
terminated by a spine ; sides concave at the centre. 

SIZE. Diam. 36-44 ^ ("Wo.). 

Archer in Prit. Inf. (1861), p. 737. Cleve Sver. Desm. 
(1864), p. 489. Limdell Desm. Suec. (1871), p. 66. Nordstedt 
Norges Desm. (1878), p. 27. Petit Liste Desm. Paris (1877), 
p. 81. Erebisson Liste Desm. (1856), p. 142. Wille Nov. 
Sem. (1879), p. 52. Wille Norges Desm. (1880), p. 41. 
Schaarschrn. Magy. Desm. (1883), p. 272. Lemaire Desm. 
Vosg. (1883), p. 22. Wolle Desm. U.S. (1884), p. 122, t. 
40, f. 5, 6 ; t. 51, f. 20, 21. 

Staurastnan dejectum ft Dickiei, Jacobs en Desm. Denin. 
(1874), p. 204. 

Staurastrum Irevispina var. b. DicJdei, Rabh. Alg-. Eur. 
(1868), p. 202. 

HAB. In pools. 

Lake District, Cornwall, Wales, Scotland ; France, Ger- 
many, Sweden, Norway, Denmark, Hungary, Nova Zembla, 
United States. 
Plate ZLIX.,Ji(j. 3. a, living froucl ; b, empty frond j a d, end views. 

Staurastrum brevispina. Srel. in Meneg. Syn, Desm. (1840), p. 

Segments in front view elliptic, or somewhat reniform, very 
turgid, smooth; mucrones minute, inconspicuous; end view 
with three angles ; angles inflated, broadly rounded, terminated 
by an inconspicuous mucro ; sides concave at the centre. 

SIZE. Diam. 40 p. (K.) ; cliarn. 45-48 /* (Wo.). 

Ralfs. Desm. (1848), p. 124, t. 34, f. 7. Archer in Prit Inf 
(1861), p. 737. Cleve Sver. Desm. (1864), p. 489. Lundell 
Desm. Suec. (1871), p. 59. Erebisson Liste Desm. (1856) 
p. 143 Rabh. Alg. Eur. (1868), p. 202 (sine var. b) Wille 
Nov. Sem. (1879), p. 52. Kircbn. Alg. Schles. (1878), p. 168 
Schaarschm. Magy. Desm. (1883), p. 272 Lemiire fWi' 

Wolle ' 



var. brevispina, Jacobsen Desm. Denm. 
HAB. In pools. 

DpnmR?' S mWa11 'TT^Tc Gei ' m 

Denmark, Hungary, United States. 

; ccl, variety 
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Staurastxum cuspidatum. Srcl. in Menec/. Syn. Desm. (1840), 

p. 226. 

Segments smooth, fusiform, connected by along narrow band ; 
awns parallel or converging, but straight ; end view with in- 
flated awned lobes. Zygospore orbicular, spiuous ; spines ulti- 
mately attenuated and acute. 

SIZE. Length 25-30 /*; cliam. 25 /* (K.) ; length 25 p, ; 
diam. 21 p. (D.) ; length 30 p ; cliam. 25 /i (Wo.). 

Ralfs. Desm. (1848), p. 124, t. 21, f. 1 ; t. 33, f. 10. 
Archer in Prit. Inf. (1861), p. 737, t. 1, f. 31-34. Delponte 
Desm. (1878), t. 10, f. 16-33 ; Cleve Sver. Desm. (1864), p. 
489. Wittr. Sotv. Alg. 54. Limdell Desm. Suec. (1871), p. 
60. Kirchn. Alg. Schles. (1878), p. 169. Norclstedt. Norges 
Desm. (1873), p! 28. Petit Liste Desm. Paris (1877), p. 31. 
Nordst. & Wittr. Desm. Ital. (1876), p. 42. Brebisson Liste 
Desm. (1856), p. 142. Rabh, Alg. Eur. (1868), p. 203. 
Wolle Desm. U.S. (1884), p. 123, t. 40, f. 23-25. Wille Norges 
Desm. (1880), p. 41. Schaarschm. Magy. Desm. (1883), p. 
272. Lemnire Desra. Vosg. (1883), p. 23. Nordst, Desm. 
Bras. (1869), p. 225. 

Phycastnun cuspidatum, Kutz. Phy. Germ. (1845), p. 138. 

Phycastrum spinuloswn, Nag. Einz. Alg. (1849), t. 8 A., f. 2. 

JBinate.Ua cuspidatum, Breb. Alg. Fal. (1835), p. 57, t. 8. 

Staurastrum cuspidatum, var. Ralfsiana, Jacobsen Desm. 
Denm. (1874), p. 203. 

HAB. In ponds. 

Lancashire, Hants, Cornwall, Essex, Wales ; France, Ger- 
many, Sweden, Norway, Denmark, Hungary, Italy, Brazil, 
United States. 

Plate XLIX.,fig 5. a, living fronds ; I, empty fronds ; c d, eiicl views ; 
e, zygospore. 

Staurastium aristifeium. Ralfs. Desm. (1848), jj. 123, t. 21, f. 2. 

Segments smooth, the lobes in front view prolonged into 
mammillate awned projections, which are somewhat constricted 
at the base ; end view with three or four awned lobes ; sides 
deeply concave at the centre. 

SIZE. Diain. with spines 36 /.<. (K.) ; cliam. 15-20 ^ without 
spines (Wo.). 

Archer in Prit. Inf. (1861), p. 737. Lundell Desm Suec. 
(1871), p. 61. Norclstedt Norges Desm. (1873), p. 28. Petit 
Liste Desm. Paris (It77), p. 81. Wood F. Water Algse U.S. 
(1872), p. 149. Brebisson Liste Desm. (1850), p. 142. Rabh. 
Alg. Eur. (18C8), p. 204. Nordst. Desm. Bras. (1869), p. 
226. Wolle Desm. U.S. (1884), p. 122, t. 40, f. 15, 16. 
Kirchn. Alg. fx-hlts. (lt>7ti), p. 169. 
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HAB. In ponds. 

Wales ; France, Germany, Sweden, Norway, Brazil, United 
States. 

Plate XLIX.I fig. 6. 'a, liviug frond; I, empty frond; a d, 
variety ; ef, end views. 

Staurastium megacanthum. Lundell Desm. Siiec. (IS 1 /!), p. 61, 
t. rv., /.I. 

Of medium size, nearly as long as broad, very^ deeply con- 
stricted, sinus acute-angled or rectangular; semi-cells trian- 
gular-fusiform and veutricose ; dorsal margin sub-truncate or 
slightly convex, attenuated on each side into a stout spinej end 
view three or four-sided ; sides concave, angles produced into a 
firm spine ; membrane delicately punctate. 

SIZE. Triangular form, 50 X 57 /.i ; quadrangular form, 46 
x 61 JH (L.). 

Norclst. Norges Desm. (1873), p. 28. Wolle Desm. U.S. 
(1884), p. 121, t. 51, f. 10-12. 

HAB. In pools. 

Sweden, Norway, United States. 

Plate ZLIX. t jlg. 7. a, 1 iving frond ; I, empty frond j c ; variety; 
d, end view. 

** Segments smooth, angles in end vieiu not inflated, sides 
straight. 

Staurastzum O'Meaiii. Arclier in Nat. Hist. Rev. (1S5S), p. 25-1, 
t. 21, f. 8-13. 

Frond very minute ; segments smooth, ends truncate (or 
slightly convex ; central constriction in front view somewhat 
cuneiform, gradually widening upwards,' outer margin truncate, 
awns acute, divergent ; end view with three or four acute angles 
terminated by an awn, sides straight. Zygospore orbicular, 
spinous, spines subulate, acute, ultimately somewhat inflated at 
the base. 

SIZE. 13 X 10 /A (A.). 

Archer in Prit. Inf. (1861), p. 738. Nordstedt Norges 
Desm. (1873), p. 27. Rabh. Alg. Eur. (1868), p. 204. 

HAB. In pools. 

Ireland, Norway. 

vai 1 . ft. End view with three angles, awns longer. 
SIZE. 14 x 11 /*( A.) 
HAB. In pools. 
Ireland. 

Plate L., Jiff. 1. a a, living fronds ; I I, empty fronds ; c d e f, end 
views; y, zygospore. 
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Stauxastrum ptexospoxum. Ltindell. Desm. Suec. (1871), p. 60, 
t. in., /. 29. 

Small, about as long as broad, median incision deep, very 
broad ; semi-cells somewhat wedge-shaped, dilated upwards, 
dorsal margin truncate, sides straight, angles rather acute, 
furnished with a very delicate spine ; end view triangular, sides 
straight, angles somewhat acute, delicately cuspidate. Zygospore 
rectangular, compressed, the angles produced into a broad lobe, 
which resembles the remains of the empty semi- cell. 

SIZE. 14-15 p. ; zygospore 20 x 13 /A (L.). 

HAB. In pools. 

Westmoreland ; Sweden. 

Plate L., Jig. 2. a, living frond j I, empty frond ; c d e, end views ; 
f, zygospore. 

Stauxastxum laevispinum. Sisset. Jonrn. Roy. Mia: Soc. (1884), 
iv., p. 195, t. 5, /. 5. 

Frond small. Semi-cells in front view sub-triangular, pro- 
duced laterally into a somewhat thick, obtuse, hyaline arm, upper 
margin, concave, sides nearly straight, end view triangular, .sides 
concave, ends obtuse, colourless ; membrane smooth. 

SIZE. Length 28-30 //,; diam. 32-35 p ; breadth of con- 
striction 9 jj. (B.). 

HAB. Mountain pools. 

Lake District (England) ; Arrau (Scotland). 

Plate L., fig. 3. a, living frond; b, empty frond; c d, end views. 

Stauxastxum glabram. (K-utz.) Jialfs. Desm. (184S), p. 217. 

Segments smooth, in front view cuneate, ends concave or 
straight ; spines slender, mucro-like ; end view with three 
mucronate angles, sides concave. 

SIZE. About 35 /x, x 26 p. 

Archer in Frit. Inf. (1861), p. 738. 

Desmidium glabmm, Ehr. Mikr. Leb. S. & N.A. (1843), 
Meteorp., t. 1, f. 13. 
; Phycastrum glabrum, Kutz. Phy. Germ. (1845), p. 137. 

Staurastntm dejectum, Eabh. Alg. Eur. (18G8), p. 203, in part. 

HAB. In pools. 

Cornwall, Ireland ; Germany. 

Plate L., fiy. 4. a b c, end views. 

.*. Segments rough with minute granules. 

Stauxastmm lunatum. Ealfs. Desm. (1S4S), -p. 124, t. 34, /. 12. 

Frond rough with puncta-lilce granules ; segments externally 
lunate, with an awn at each angle ; sj lines subulate, acute, 
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curved, obliquely directed outwards and upwards ; end view 
witli three inflated awned lobes ; sides concave at the centre. 

SIZE. About 30 x 25 p. 

Archer in Prit. Inf. (1861), p. 738. Nordsteclt Norges 
Desm. (1873), p. 28. Eabh. Alg. Eur. (1868), p. 221. 

HAB. In pools. 

Cornwall, Norway. 

Plate L., jig, 5. a, living frond ; b, empty frond; c c d, end views. 

II. Segments in front view with each of the opposite 
lateral extremities furnished with a macro or simple 
subulate spine, which in end view terminates the angles, 
and is accompanied by others intermediate of a similar 
character. 

Staurastrum pungens. re?>. in Ralfs. Desm. (18-18), jj. 130 t. 34, 

f. 10. 

Frond smooth, each end with about six subulate spines, 
directed outwards ; each angle in the end view tapering into 
a spine which has two smaller ones at the base; segments 
in front view externally lunate, the inner margin curved, the 
outer truncate. 

SIZE. Length and diam. 26 ju (L.). 

Archer in Prit, Inf. (1861), p. 738. Lmidell Desm. Succ. 
(1871), p. 64. Nordsteclt Norges Desm. (1873), p. 31. 
Petit Liste Desm. Paris (1877), p. 31. Brebisson Listc Desm. 
(1856), p. 137. Eabh. Alg. Eur. (1868), p. 214. Jacobscn 
Desm. Denrn. (1874), p. 209. Schaarscum. Magy. Desm 
(1888), p. 273. 

HAB. In ponds. 

Sussex Cornwall; France, Sweden, Norway, Denmark, 
Hungary, United States. ' 

Plate L.,flg. 6. a, living frond ; I, empty frond ; c c rf,end views. 



Stauiastruxn cristatum. 



Nag. Sins. Alg. (1849), jp. 127, t. 8, 
/ < 1. 



Frond rough at the ends with a series of papilla-like 
granules ; segments broadly elliptic, inner ma,-giu somewhat 
more turgid than the outer; end view triangular; 



SIZE. Length 40 p ; diam. 40 /x (N ) 

Archer m Prit Inf. (1861), p. 738. Micr. Journ. (1866) 

Sue m 7 n e ; e pi 61 " N"^ ( } 6 W> P- 490 ' Lund 'l 
bnec. (18/1), p. 64 Nordsteclt Norges Desm. (1873) 

Eabh. Alg. En, (1868), p. 21 5 . Nordstedt DoHm. 
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(1872), p. 12. Jacobsen Desm. Denm. (1874), p. 208. Wille 
Nbrges Desm. (I860), p. 44. Lemaire Desm. Vosg. (1883), 
p. 23. 

Pliycastrum (Pac-hy actinium) cristatum t Nag. Einz. Alg. 
(1849), p. 127, t. 8, f.c. 1. 

Staurastrum nitidum. Archer. Nat. Hist. Rev. (1859), p. 
463, t. 33, f. 3, 4. 

HAB. In ponds, &c. 

Cornwall; France, Germany, Sweden, Norway, Denmark, 
Spitzbergen. 

Plate L,, fig. 7. a c, living fronds ; b, empty f roiid ; d e, end views. 

Staurastxum oligocanthum. ~Breb. in lift. 

Similar in size and habit to 3. cristatum. 

In front view the ends are flat, the lateral extremities 
subacute. In end view the sides concave at the middle, 
angles inflated, then acute. 

SIZE. Length and diam. 40 //, (K). 

Archer Micr. Journ. (1866), vi., n.s., pp. 67 and 189. 
Nordstedt Norges Desm. (1873), p. 31. Nordstedt Desm. 
Arct. (1875), p. 36. Wille Gorges Desm. (1880), p. 44. 

HAB. In pools. 

Ireland, France, Norway, Spitzbergen. 

Plate L.f fig. 8. a, living frond ; "b, empty frond ; c, end view ; d, 
semi-cell further magnified. 

III. Segments with each of the opposite lateral extremities 
furnished with a bifid or forked spine, its sub-divisions 
subulate, acute, in end view terminating the angles and 
appearing as a mucro-like spine with or without inter- 
mediate spines. 

Stauxastxum avicula. Breb. in Ralfs Desm. (1848), p. 140 ; t, 23, 

f. 11. 

Segments in front view triangular or cuneate, with a 
forked spine on each side ; each angle, in end view, ter- 
minated by a mucro-like spine, with three inflated angles, 
the bifid spine appearing as a mucro ; sides concave. 

SIZE. Length 43 p. \ diam. 50 p (D.) ; diam., without 
spines, 25-30 p (W). 

Wille Norges Desm. (1880), p. 41. Archer in Prit. Inf. 
(1861), p. 738, t. 3, f. 18-19. Delponte Desm. (1878), t. xii., 
f. 22-29. Luncloll Desm. Suoc. (1871), p. 61. Nordstedt 
Norgcs Desm. (1873), p. 28. Brubis-son Liste Desm. (1850), 

10 
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p. 137. Rabh. Alg. Eur. (1868), p. 204. Schaarschin. 
Mar. Desm. (1883), p. 272. Lemaire Desni. Vosg. (Ibb3), 
p. 23. Norclst. Desm. Bras. (1869), p. 226. Kirchn. Alg. 
Schles. (1878), p. 170. Wolle Desm. U.S. (1884), p. 123, 
t. 40, f. 30-32. 

HAD. In. ponds, &c. 

Cornwall, Lake District ; France, Sweden, Norway, Italy, 
Hungary, Brazil, United States. 

Plate L., Jig. 9. a, living frond; I, empty frond j c d, end view; 

e, pair of fronds. 

Stautasttum furcatum. (Ehr.) Pritch. Infus. (1861), jj. 743. 

Segments smooth, in front view broadly elliptic, furnished 
at each opposite lateral extremity with a colourless bifid pro- 
cess, and with six others similar and divergent on external 
margin (four only of which are usually visible) ; end view 
with three acute angles, each tapering into a terminal pro- 
cess, and each bearing two others on the upper surface, 
placed to each side, and projecting laterally. Zygospore 
orbicular, armed with "bifid spines. 

SIZE. Length 30 ^ ; diam. 37-40 /* (E.). 

Bret. Liste Desm. (1856), p. 136. Rabh. Alg. Eur. (1868), 
p. 218, in part. Lundell Desm. Suec. (1871), p. 66. Nordst. 
Gorges Desm. (1873), p. 33. Jacobsen Desni.Denm. (1874), 
p. 209. Schaarschm. Masy. Desm. (1882), p. 295. Kirchn. 
Alg. Schles. (1878), p. 170. 

XantMdiumfurcatum, Ehr. Abh. (1833), p. 318. 
AsterojjantJuum furcatum, Kutz. Sp. Alg. (1849), p. 182. 
HAB. In ponds, &c. 
France, Germany, Sweden, Norway, Denmark, Hungary. 

var. armigeium. Breb. in PritcJi. In/us. (1S61), p. 73S. 

Segments furnished with a few bifid spines, lateral spines 
solitary, larger and more forked ; end view triangular, with 
two or three spines on each side and one terminating' each 
angle. 

SIZE. 35 x 35 //,. 

Petit Liste Desm. Par. (1877), p. 31. 

Staurastrum s^iuosum, Ealfs. Desm. (1848), p. 143, i. 22 

f. 8. Mask. K Zeal. Desm. (1882), p. 244. 

Staurastrum, furcatum, form e./., Ptabh. Alg. Eur. (1868), 
p. 218. 
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HAB. In ponds, &c. 

Surrey, Westmoreland, Cornwall, Wales; France, New 
Zealand. 

Plate LI., fig. 1. a a, living fronds; b, empty frond ; c c, end views ; 
d, zygospore. 

var. candianum. Delponte Desm. Ital. (1878). 

SIZE. About 48 x 40 p. 

Staurastrum candianum, Delponte, loc. cit. 

HAB. In pools. 

North Wales, Italy. 

Plate LIII., fig. 6. a, living froud ; I, empty frond ; c d, end views. 

Staurastrum pseudo-fuxcigerum. Eeinsch. Alg. Fl. (1867), .p. 169, 
*. 11,^.2. 

Frond smooth, semi-cells broadly elliptic, sides produced 
into a short stout process, "with margins smooth and apices 
bifurcate ; end view triangular, one process at each angle, 
and two near the margin of each side, extending beyond it, 
making nine processes to each semi-cell. 

SIZE. Diam 37-40 //. (Wo.) ; length, without spines, 42-46 
/A; diam. 38-43 /.i; spines 13-15 /.'. long (R.) ; length, without 
spines, 37-55 \i\ diam. 34-48 ^ (L.). 

Wolle Desm. U.S. (1884), p. 147, t. 52, f. 27-28. Lundell 
Desm. Suec. (1S71), p. 71. Nordst. Norges Desm. (1873), 
p. 36. Wittr. Sottv. Alg. (1872), p. 50. Wille Norges Fers. 
(1880), p. 46. 

Staurastrum furcatum c. pseudo-furcigerum, Rabh. Alg. 
Eur. (1868), p. 218. 

HAB. In ponds and pools. 

N"orth Wales ; Germany, Norway, Sweden, United States. 

Plate LXI.,fiy. 4. a a, living fronds ; b b, empty fronds ; c d, end 
views. 

Staurastium monticulosum. JBrel. in Meueg. Si/n. Desm. (1840), 

p. 226. 

Segments in front view broadly elliptic, smooth, with a forked 
spine on each side, and at the end about four short, acute pro- 
jections ; end view acutely triangular, with a bifid appendage to 
each angle, sides concave. 

SIZE. Length 34 ^ diam. 37 \L ; with spines 43 \L (L.) ; 
length 33-35 /A; diam. 38 /.i (Wo.). 

Archer in Frit. Inf. (J8Gl),p. 738. Nat. Hist. Rev. (1858). 
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Willc Norges Di-'sui. (1880), p. 43. Clove Svor. Desm. (1804), 
490. Lmulell Dctiiu. Suec. (1871), p. 65. Nordstedt Norges 
Desm. (1873), p. 31. Brebisson Liste Desm. (ISC'G), p. 138. 
JRalili. Alg. Eur. (1868', p. 214. Jncobseu Desm. Dentn. 
(1874), p. 209. Schaarschm. Jilflgy. Dosm. (1883), p. 273. 
Wolle Desm. U.S. (1884), p. 144, t. 51, f. '24-26 var. 

Stephanoxunthiwii monliculosuin, Kutz. Spec. Alg. (1849), 184. 

Pin/cast nun monticulosum, Ivntz. Pliy. Germ. (1845), p. 138. 

Stciuraslnnn inonticitloswn,Rn\s Desui. (1848), p. 130, t. 34, 
L 9. 

HAI?. In pools. 

Cornwall, Lake District ; France, Germany, Sweden, Nor- 
way, Denmark, Hungary. 

Plate L., fig. 10. a-, living frond; b, empty frond; c d e, end 
views. 

Stauxastrum sub-cxuciatum. CooTce <$ Wills, JISS. 

Rather small, about as broad as long, or a little broader, con- 
striction rectangular, expanding, segments obversely triangular, 
anyles pro luccd into a short furcate spine, either plane or a 
liLtle directed upwards, dorsal margin sliglitly convex or nearly 
straight, granulate, lateral margins also very slightly convex 
and granulate, surface granulate, granules at the angles in 
transverse lines, end view triradiate, angles ending in a short 
spine, sides very slightly concave. 

SIZE. Length 30 /x, ; diam., with spines, 35 /*. 
HAB. In mountain pools. 
Capel Cnrig. (N. Wales). 
Plate LI., Jig. 3. a, living frond; I, empty frond ; c d, end views. 

Stauirastrum Reins chii. Roy Jouru. Boy. Klicr. Soc.,p. 19C. 

Semi-cells in front view broadly ovate-cordate, apex broadly 
rounded, lateral extremities truncate auriculate, armed with two 
short spines, incision acute-angled, end view triangular, sides 
somewhat convex, angles rounded, armed with a single spine, 
cell membrane furnished with bicnspidate and entire spines, dis- 
posed irregularly. 

SIZE. Length and diam. 20 /JL (Re.). 

Stanrastnim sp., Reinsch. Contrib. (1874), p. 86, t. xvii, f. 5. 

HAB. In mountain pools. 

Lake District (England) ; Germany. 

Plate LI., Jiff 4. a, living frond; I, empty frond; c, same 
further magaiiied (utter Reiusoh.) ; d e, end views ; f g, end views of 
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Staurastxum tubeiculatum. Bennett Journ. Hoy. Micr. Soc., 
(1886), p. 12, fig. 24. 

Frond moderately large, semi-cells nearly hexagonal in shape, 
terminal and upper lateral edges nearly straight or slightly con- 
vex, lower lateral edges concave, the whole margin, except the 
lower lateral edges, rough with pearly granules, which are larger 
at the corners. Surface of frond tuberculate. 

SIZE. Length 70 //, ; diani. 55 p. (B.). 
HAS. In bog pools. 
Lake District (England). 

Plate LX.,fig. 6. a, Jiving froucl ; I, empty frond after Bennett. 

IV. Segments with numerous simple acute spines, in front 
view 110 one in particular terminating the opposite 
lateral extremities, end view angles entire, rounded, the 
spines scattered. 

Staurastrum hirsutum. Brel. in Ealfs Desm. (184.8), p. 127, 
t. 22, f. 3. 

Segments semi-orbicular, rough with numerous hair-like 
spines ; end view with three rounded angles, and straight or 
slightly convex sides. Zygospore orbicular, beset with short, 
branched spines. 

SIZE. Diara. 40-62 /*, (K.) ; diam. 40-60 p. (Wo.) ; length 
46 //,; diam. 36 ^ (D.). 

Wille Norges Desm. (1880), p. 43. Archer in Pritch. 
Inf. (1861), p. 739. Delponte Desm. (1878), t. 11, f. 
31-32. Notaris Desm. Ital. (1867), t. 4, f. 41. Cleve 
Sver. Desm. (1864), p. 490. Lundell Desm. Suec. 
(1871), p. 63. Norclstedt Norges Desm. (1873), p. 30. Wood 
F. Water Algro U.S. (1872), p. 152. Brebisson Liste Desm. 
(1856), p. 141. Notaris Desm. Ital. (1867), p. 50, t. 4, f. 41. 
Eabh. 'Alg. Eur. (1868), p. 211. Jacobsen Desm. Denm. 
(1874), p. 205. Schaarschm. Mngy. Desm. (1883), p. 273. 
Lemaire Desm. Vosg. (1883), p. 23. Wolle Desm. U.S. 
(1884), p. 141, t. 45, f. 19-21. Kirchn. Alg. Schles. (1878), 
p. 166. 

Sinatella Inspida, Breb. Alg. Fal. (1835), p. 58, t. 8. 

Euastrurn (Xanthidiuni) hirsutum, Kutz. Pliy. Germ. (1845), 
p. 137. 

ZantJtidium Jursvtum, Ehr. Abh. Berl. Ak. (1833), p. 318 ; 
Ehr. Inf. (1838), p. 147, t. 10, f. 22. 

Goniocystis (Trigonocj'stis) muricata, Hnss. Pr. Alg. (1845), 
p. 351. - ' 
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Stanrastniin muricatum, Ralfs Ann. Nat. Hist (1845), xv, 
t. 11, f. 1, a, b, c. 

HAD. In ponds. 

Sussex, Lancashire, West Yorkshire, Westmoreland, Corn- 
wall, Wales, Scotland ; France, Germany, Sweden, Norway, 
Denmark, Italy, Hnngary, United States. 

Plate LII. t flg. 1. a, living fraud; 5, empty frond ; c d e, end 
views; fij, zygnspores. 

Staurastrum pilosuni. Nfig. Einz. Alt/., t. S ct, f. 4. 

Segments in front view obliquely elliptic, slightly divergent, 
the outer margin more turgid than the inner, end view with 
three rounded angles, sides concave, scattered all over, except a 
small space at the centre, with extremely fine hair-like spines, 
minutely capitate at their extremities, surface between the t-pines 
smooth. 

Si2R. Length 44 JJL ; diam. 38 /j. (N.) ; length 50 ft; cliara. 
42/4. 

Archer in Pi-it. Inf. (1861), p. 739. Norclst. JSTorgcs Desm. 
(1873), p. 30. Nordst. Desm. Arct. (1873), p. 31. 

HAE. In pools, &c. 

England, West Yorkshire ; Germany, Norway, Spitsbergen. 

Plate LII., Ju/. 5. a, living frond ; b, empty frond ; c d, end views ; 
e, zygospore. 

Staurastxum Brebissonii. Arc7iei' in Prltcli, Infus. (ISGl),^;. 739. 

Segments in front view ovate-lanceolate, lateral extremities 
rounded, and furnished with numerous short, close-set, hair-like 
spines, otherwise smooth, end view with three broadly rounded 
angles, the spines confined to the- extremities, sides concave. 
Zygospore globose, clad with processes once or twice divided at 
the apex. 

SIZE. Length 60 p ; diam. 54 ^ (W.) ; length 48 /.<,; diam. 
43-50 \i (N.) ; length 72 /.i; diam. G'2 p ; zygospore 72 p. 

Lunclell Desm. Sncc. (1871), p. 63. Nordstedt Norges 
Desm. (1873), p. 30. Nordstedt Desm. Arct. (1875), p. 39. 
Wille Nov. Sem. (1879), p. 34. AYittr. Sotv. Alg. p. 53. 
Nordst. Desm. Spitz. (1S72), p. 39. Jacobscn Desm. Denm. 
(1874), p. 200. Wille Norges Desm. (1880), p. 43. Schanr- 
schm. JMagy. Desm. (1883;, p 273. Lemaire Desm. Vosg. (1 883), 
p. 23. Nordstedt Desm. Grou. (1885), p. 10. Wo fie Desm., 
U.S. (1884), p. 141, t. 45, f. 5, 6. 

Staiirastrum pilosum, Breb. Liste Desm. (1850), 141, pi. 2, 
f. 49. Cleve Svcr. Desm. (18(U), 490, t. 4, f. 3. 
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Staurastrum pilosum, var. Brebissonii, Eabh. Alg. Eur. (1868), 
p. 212. 

HAB. In pools, &c. 

Ireland, Lake District; France, Sweden, Norway, Denmark, 
Greenland, Nova Zembla, Spitzbergen, Hungary, United States. 

Plate LIT., fig, 6. a, living frond ; b, empty frond ; c d, end views. 

Staurastrum telifezum. Ealfs Desm. (1848), p. 128, t. 22, f. 4 ; 
t.34,,f. 14 

Segments reniform, bristly ; end view triangular, with con- 
cave sides, and broadly rounded bristly angles. Zygospore or- 
bicular, beset with spines, which are bifid at the tips. 

SIZE. Length 46 p,] diam.. 43 p. (D.) ; diam. 36-50 fj, (K.). 

Archer in Prit. Inf. (1861), p. 739, t. 3, f. 20, 21. Delponte 
Desm. (1878), t. 11, f. 1-4. Notaris Desm. Ital. (1867), t. 
4,f. 40. Cleve Sver. Desm. (1864), p. 490. Lundell Desm. 
Suec. (1871), p. 64. Nordstedt Norges Desm. (1873), p. 30. 
Petit Liste Desm. Paris (1877), p. 31. Wittrock Scan. Desm. 
(1869), p. 18. Brebisson Liste Desm. (185C), p. 14-1. Notaris 
Desm. Ital. (1867), p. 50, t. 4, f. 40. JRabb. Alg. En.-. 
(1868), p. 212. Wille Norges Desm. (1880), p. 43. 
maire Desm. Vosg. (1883), p. 23. Wolle Desm. U.S. i 
p. 140, t. 45, f. 4. Kirchner Alg. Schles. (1878), r . 
Jacobsen Desm. Denm. (1874), p. 205. 

HAB. In moor pools. West Yorkshire. 

Sussex, Westmoreland, West Yorkshire, Cornwall, Wales ; 
France, Germany, Sweden, Denmark, Norway, Italy. 

var. |3. convexum, Eenn. Jonni. Roy. Micr. Soc. (1836),^. 11, figs. 

21-23. 

Sides slightly convex. 
Lake District. 

Plate LII., fig. 2. a, living frond ; b, empty frond ; c d, end views ; 
e, zygospore. 

Staurastrum hystrix. Ealfs Desm. (1848), #. 128, t. 22, f. 5. 

Segments subquadrate, spinous ; end view with three or four 
rounded angles, each furnished with a few subulate spines. 

SIZE. Diam. 22-25^ (Wo.) ; length 24 p. ; diam. 22 /*. 

Archer in Prit. Inf. (1861), p. 739. Cleve Sver. Desm. 
(1864), p. 490. Lundell Desm. Suec. (1871), p. 64. Nord- 
stedt Norges Desm. (1S73), p. 31. Wood F. Water 
Alga: U.S. (1872), p. 101. Uabh. Alg. Eur. (18G8;, p. 213. 
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Schaarschffl. Fagy. Desm. (1883), p. 273. Lemaire Desra. 
Vosg. (1883), p. 23. Wolle Desm. U.S. (1884), p. 142, t. 
45, f. 14-16. 

HAB. In ponds and pools. 

Sussex, Wales ; Franco, Sweden, Norway, Hungary, United 
States. 

Plate LIL, Jig. 3. a, lining frond; I, empty frond; ode, end 
views. 

Staurastrum Fxingsheimii. Reinsch. Alg. FL. (1S67), 172. 

Segments in front view elliptical, with a rectangular incision, 
at the point of union ; end view triangular with nearly straight 
sides and rounded end. Cell membranes covered more or less 
densely with firm truncate spines. 

SIZE. Length 65-69 p ; cliam. 61-64 //, (Re.). 

HAB. In mountain pools. 

Lake District, North Wales ; Germany. 

Plate LIT., Jig. 4. a, living frond ; I, empty frond ; a d, end views. 

Stauxastxuxn Royamim. Archer Micr. Journ. xvn. (1877), y. 103. 

Somewhat resembling S. Pn'ngsheimii, but usually with the 
addition of two, sometimes four or five long, stout, subulate 
spines at each angle; the spines on the surface are less nume- 
rous and definite. Across the broadly elliptico-fusifonn semi- 
cell, on each front surface, near the base, runs a series of four 
spines, a marginal series of five above this on the upper surface. 
In end view are fifteen spines, two one behind the other 
obliquely pointing towards each of the three angles, and a series 
of three on each side between each of the innermost of the 
pairs, at the angles. When the angles bear two or three of the 
long and rather stout spines, they are usually superimposed, and 
one only presents itself to view in the end view, though occa- 
sionally divergent ; when there are more than three angular 
spines they seem to form an obliquely radiating group. 

SIZE. Not stated. 

HAB. In bog pools. 

Ireland, Scotland. 

Statwastirum bullosum. Bennett Soy. Micr. Journ. vi. (1886), p 
11, Jiff. 18-20. 

Frond moderately large, semi-cells elliptical, more than twice 
as long as broad, triangular in end view, united by a narrow 
isthmus. Each segment with a hemispherical projection, which 
is very conspicuous, especially in end view. Frond and projec- 
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tion uniformly verrncose, fringed with colourless, equidistant, 
subulate spines. 

SIZE. Length 85 /x; diam. 88 //, (B.). 

HAB. Amongst moss in streams. 

Lake District (England). 

Plate JJI., fig 5. , living frond ; I, empty frond ; c d, end views 
(after Bennett). 

Staurastrum acaxides. Nordst. Desm. Spets. (1872), p. 40, t. 7, 

f. 2Q. 

Medium size, about one-half longer than broad, elliptical 
oblong, apex sub-truncate or retuse, constricted in the middle, 
with a narrow linear sinus ; semi-cells somewhat semi-circular, 
with the apex retuse, inferior angles rectangular, superior angles 
broadly rounded a little above the middle, with a semi-elliptic 
incision on each side, about the margin, and within it, furnished 
with small prominent spines ; end view triangular, sides retuse, 
angles rounded, obtuse. 

SIZE. Length 40-45 p ; diam. 30-33 ft (N.). 

Nordst. Norges Desm. (1873), p. 32. "Wille Nova Sem. 
(1879), p. 54, Nordst. Desm. Arct. (1873), p. 37. 

HAB. In pools. 

Stirling, N.B. ; Norway, Nova Zembla, Spitsbergen. 

Plate LX.,Jig. 5. a, living frond ; 6, empty frond 3 ode, end views. 

V. Segments with numerous short truncate emarginate 
scattered spines, principally confined to the margins, 
end view angles rounded ; if angles spinous, no spine in 
particular conspicuously larger than the others ter- 
minating the angles. 

Stauxastxum spongiosum. Breb. in Meney. St/n. Desm. (1840), p. 

229. 

Segments semi-orbicular, spinulose ; spines forked ; end 
view triangular, bordered with forked spines ; angles rounded. 
Zygospore globose, with numerous spines once or twice forked 
at the tips. 

SIZE. Diam. 45-50 /., (K.) ; diam. 45-50 //, (Wo.) ; zygo- 
spore 56 fj. without spines (L.). 

Ralfs Desm. (1848), p. 141, t. 23, f. 4. Archer in Frit. 
Inf. (18G1), p. 739, t. 3, f. 22-23. Nonlstedt Desm. Arct- 
(1875), p. 37. Wille Noises Desiu., p. 43. Cleve. Sver." 
Desm. (1864), p. 490. Kirclm. Alg. Schles. (1878), p. 166. 
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Lundell Desm. Suec. (1871), p. 65. Nordsteclt Norges. Desm. 
(1873), p. 32. Schaarschm. Magy. Desm. (1883), p. 274. 
Lemaire Desm. Vos;. (1883), p. 23. Brebisson Liste Desm. 
(1856), p. 138. Notaris Desm. Ital. (1807), p. 49, t. 6, f. 37. 
Rabh. Alg. Eur. (1868), p. 217. Wolle Desm. U.S. (1884), 
p. US, t. 47, f. 5-8. 

Desmidium rcunosiim, Ehr. Mikr. Leb. S. & N. A. (1843), 
t. 4, f. 21. 

Asteroicanthium ramosiim, Kutz. Spec. Alg. (1849), 184. 

HAB. In pools. 

Sussex, Cornwall, Wales ; France, Germany, Sweden, 
Norway, Spitzbergen, Italy, Hungary, United States. 

Plate 1,111., fiy. 1. a, living frond ; I, empty frond ; c d, end 
views. 

Staurastmm Griffithaiamim. C^VV/.) Archer in M-lcr. Joitrn. 
(1806), p. 67. 

Of medium size, sub-orbicular, with a narrow sinus, densely 
clad and margined witb short equal truncate processes, which 
are two to four-toothed at the apex. Semi-cells semi-orbicular, 
or sub- trapeze id, end view triangular, angles obtuse, sides 
concave (destitute of spines at the middle). 

SIZE. 50 x 50 IJL without spines. 

Nordst. Desm. Gronl. (1885), p. 11. 

Phi/cast rum Gr(ffitlisiamun, Nag. Einz. Alg. (1849), 127, t. 
viii., c. f. 2. 

Staurastrum spongiosum, Rabh. Alg. Eur. (1868), p. 217 in 
part. Lund. Desm. Suec. (1871), p. Co in part. 

HAD. In pools. 

Ireland; Germany, Sweden, Greenland. 

Plate LIII., jiy. '2. a, living fi-ond ; b, empty frond ; c d, end 
views. 

Staurastrum aspexum. Jit-el, in Raljs. Desm. (ISJiS), p. 139, t 
22, f.6;t. 23, f. 12. 

Segments broadly elliptic, rough with minute spines, which, 
oil the outer margin, are usually dilated at the end or forked. 
Zygospore orbicular, spiny ; spines twice branched at the apex. 

SIZE. Diam. 40-15 /.i (Wo.) ; length 52 p ; dioni. 45 JJL. 

Archer in Prit. Inf. (I SGI), p. 740. Cleve. Sver. Desm. 
(1SG4), p. 4'J1. Gruno\v. IK'Sin, Austr. (1858), p. 502. Rabh. 
Alg. Eur. (1868), p. 209. Wolle Desm. U.JS.' (1S84), p. 127, 
t. 42, f. 7, 8. 
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HAB. In ponds, &c. 

Corn-wall, Lake District ; France, Sweden, Austria, United 
States. 

Plate LIII., jig. 4. a, living frond ; b, empty frond ; c d, end views ; 
e, zygospore. 

Staurastrum maaxnense. ArcJier Micr. Journ. (1869), ix., p. 200. 

Of medium size, one fourth-part longer than broad, sub-oval, 
apex sub-truncate, deeply constricted in the middle, with a very 
narrow linear sinus, semi-cells somewhat semi-circular, ventral 
margin straight, lateral margin crenate with truncate warts, 
dorsal margin obsoletely eroded, inferior angles sub-truncate, 
end view triangular, ' side slightly concave, angles broadly 
truncate with three granules. 

SIZE. Length, 38-42 p ; diam. 80-35 p. (L.). 

Nordsteclt Norgcs Desm. (1874), p. 32. Archer in Jonrn. 
Bot. (1874), iii., 93. 

Staurastrum pseudocrenatum, Lundell Desm. Suec. (1871), p. 
65, t. 4, f. 4. 

HAB. In mountain pools, amongst AfyriophyUum. 
Ireland, Westmoreland, Scotland ; Sweden, Norway. 

Plate LIIL, jig. 3. a, living frond ; 5, empty frond ; o d, end 
views. 

Stauxastxum saxonicum. Reinsert. Act. SencTc. (1S67), -p. 127, t. 24. 
c. 1 (not. 



Medium size, about as broad as long. Semi-cells in front 
view elliptical, side angles rounded, obtuse dorsal margin 
straight, lateral angles, and above them armed with firm ternate 
spines, dorsal margin and "within it famished with shortly trun- 
cate warts ; end view triangular with rounded obtuse, angles, 
sides straight or a little convex, furnished with a row of warts, 
outer angles armed with firm ternate spines, within the margin 
a row of obtuse warts on either side. 

SIZE. Length 70-75 p,; diam. 62-G7 /* (N.) ; length 72- 
80 /* ; diam. 58-70 p (Wi.) ; length 54 fi ; diam. 54 p (fie.). 

Nordst. Desm. Spotz. (1872), p. 40. Wille Nova Zemb. 
(1879), p. 54. Lemaire Desm. Vosg. (1883), p. 23. 
HAB. In pools. 
North Wales; France, Germany, Nova Zembla, Spitsbergen. 

Plate LIII., jig 5. a a, living fronds; I I, empty fronds j c d, end 
views. 



156 ZYGOPHYCEJE. 

VI. Segments without spines, end view angles rounded. 
| Frond smooth. 

Staurastrum muticum. Sreb. in 3Ieneff. Syn. Desm, (1S40). 

Segments smooth, elliptic ; end view showing slightly concave 
sides, and three to five rounded angles. Zygospore orbicular, 
spiny ; spines robust, cleft at their apices. 

SIZE. Length 35-40 yix,; diam. 33-40 /* (N.) ; diam. 33-38 /A 
(Wo.). 

Ralfs Desm. (1848), p. 125, t. 21, f. 4 ; t. 34, f. 13. Archer 
in Prit. Inf. (1861), p. 740. Nordstedt. Desm. Arct. (1875), 
p. 32. Wille Norges Desm., p. 40. Cleve Sver. Desm. (1864), 
p. 489. Lundell Desm. Snec. (1871), p. 56. Petit Liste 
Desm. Paris (1877), p. 31. Grunow Desm. Austr. (1858), p. 
501. Wittrock Scan. Desm. (1869), p. 16. Wood F. Water 
Algfe U.S. (1872), p. 148. Notaris Desm. Ital. (1867), p. 55, 
t. 5, f. 53. Eabh. Alg. Eur. (1868), p. 200. Schaarschm. 
Magy. Desm. (1883), p. 270. Brebisson Liste Desm. (185G), 
p. 144. Nordstedt. Desm. Spitz. (1872), p. 38. Jacobscn. 
Desm. Deum. (1874), p. 202 partly. Lemaire Desm. Vos< 
(1883), p. 23. Wolle Desm. U.S. (1884), p. 119,1. 39,1 
11-15. 

Phycastnun muticum, Kutz. Spec. Alg. (1849), 178. 
Staurastruni trilobum, Meneg. Consp. Alg. (1837), p. IS. 
Binatella muticum, Breb. Alg. Fal. (1835), p. 57, t/S. ' 
Phycustnun depressum, Nag.'Einz. Alg. (1849), p. 126, t. S 
A.j f. 1. 

HAE. In ponds. 

Westmoreland, Cornwall, Wales ; France, Germany, Sweden 
Norway, Denmark, Spitsbergen, Austria, Hungary, Italy' 
United States. 

Plate LI., Jiff. 6. a, living frond ; I, empty fraud ; c d e, end views. 

Stauiastrum orbiculare. Rolfs. Ann. Naf. Hist. (1845) \v 
152, 1. 10. '' " '' J 

Segments smooth, semi-orbicular ; end view blnntlvtrian^ular 
Zygospore orbicular, beset with subulate spines. 

SIZE Length 28 /, ; diam. 25 p (D.) ; diam. 30-45 ^ (Wo. ) ; 
diam. 22-50 p. (K.). Length 32 p. ; diam. 27 u (N ) 

Mm ft ^M' ( w 4 n )j ^ 125 ' *' 21 ' f " 5 " Aroll in Prit. L,f. 

n$$ f' K f - > N r ge \? GSm " P- 4 - DcI P lltc D ^^". 
(\ blb ^ T i - 10 '- h ' 12 P art l y - Nordst. Desm. Arct. (1875) p 

f- ^V- tr ; bot r; AIg-i P< 54 - CIeve Sver - DPS. hsfi/V V 

4b9. Kirchu. Alg. Kchles. (1878), p. 164. Lundell Dcsm 
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Buec. (1871), p. 56. Nordstcdt Norges Desra. (1873), p. 26. 
Petit Liste Desin. Paris (1877), p. 31. Gruno'w Desm. Austr. 
(1858), p. 498, 502. Nordst. & Wittr. Desm. Ital. (1876), 
p. 42. Schaarschm. Magy. Desm. (1883), p. 272. Wittrock 
Scan. Desm. (1869), p. 16. WooclF. Water Alga? U.S. (1872), 
p. 148. Brebisson Liste Desm. (1856), p. 144. Notaris 
Desm. Ital. (1867), p. 55, t. 5, f. 53.' Kabh. Alg. Eur. 
(1868), p. 200. Wille Nov. Sem. (1879), p. 49. Jacobsen 
Desm. Denm. (1874), p. 202. Lemaire Desm. Vosg. (1883), 
p. 23. Nordst. Desm Bras. (1869), p. 224. Wolle Desm. 
U.S. (1884), p. 120, t. 39, f. 9-10. 

Desmidium orbiculare, Ehr. Abh. Berl. Ak. (1832), p. 282. 
Ehv. Inf. (1838), p. 141, t. 10, f. 9. 

PJtycastrum orbiculare, Kutz. Phy. Germ. (1845), p. 137. 

Goniocystis('lrigonocystes)orbicularis } Hass. Fr. Alg. (1845), 
p. 349. 

HAB. In ponds. 

Sussex, Kent, Hants, West Yorkshire, Westmoreland, Corn- 
wall, Wales, Scotland ; France, Germany, Sweden, Norway, 
Denmark, Spitzbergen, Nova Zembla, Austria, Hungary, Italy, 
Brazil, United States. 

Plate LI., Jig. 7. a a, living fronds ; b c, empty fronds; d a f, end 
views ; ff, zygospore. 

var. ft. extensum. Nordst. Norges Desm., p. 26, f. 10. 
SIZE. Length 46-48 p ; diarn. 33-36 p (N.). 
HAB. In gelatinous coating of rocks. 
Scotland. 

Staurastium pygmseum. Brel. in lialfs Desm. (1848)^). 213, if. 35, 

f. 26. 

Segments in front view cuneiform, outer margin slightly con- 
vex, smooth, end view with three blunt angles, sides slightly 
convex. Zygospore orbicular, beset with protuberances, bearing 
each two bifurcate spines at their summits. 

SIZE. Length 32-34 /*; diara. 27-34 /* (Witt.), 40x38 ^ 
(N.). 

Archer in Pritcb. Infus. (1861), p. 740. Wittr. Sotv. Alg. 
(1872), p. 53, t. 4, f. 10. Nordst. Norges Desm. (1873), p. 
29. Wille Norges Desm. (1880), p. 42. Wille Nova Sem. 
(1879), p. 51. Nordst. Desm Arct. (Is73), p. 34. Nordst. 
Desm. Gronl. (1885), p. 10. Wolle Desm. U.S. (1884), p. 
125, t. 42, f. 14-21. 

HAB. In pools. 

France, Germany, Norway, Nova Zembla, Greenland, United 
States. 

Plate LIV,, fig. 1. , living frond ; I, empty frond ; c d, end views. 
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Stauxastxmn lanceolatum. Archer in Hicr. Journ. (1862] 
24S, t. 12, f. 16-22. 

Frond minute, segments smooth, broadly lane 
extremities acute, minutely apicnlate ; end viesv trial 
angles minutely apiculate, sides concave. 

SIZE. Length 25 /i ; cliam. 33 /.i (K), 25 x 25 u. 

Luudell Desm. Suec. (1871), p. 60. Nordstcdt 
Aret. (1875), p. 33. Rabh. Alg. Eur. (1868), p. 202. Willt 
Sem. (1879), p. 51. Nordstedt Desm. Spitz. (1872), 
Nordst. Desm. Groul. (1885), p. 10. 

HAD. In pools, coating Sphagnum. 

Ireland ; Spitzborgen, Sweden, Grei-inairy, Bavaria, < 
land, Nova Zembla. 

Plate LIT r .,Jiff. 2. a, living frond; I, empty froud ; c d, end 
ej, zygospoi-03. 

Staiurastrain inconspicuum. Nor cist. Norges Desm. (1873) 

/.ll. 

Very minute, about as long as broad; consti-iction a 
rounded sinus ; segments quadrate, upper angles pix 
into a long process, eacb obliquely directed ii])\\':i,r(Ls ' 
about halt' its length suddenly narrowed, prc'scnt 
knobbed-likc appearance at that point, upper poi-tio. 
more obliquely directed upwards, end truncate, upper m 
truncate, end view four radiate, sides concave. 

SIZE. Length 14-15^ p; cliam. 14-15 j" without rays 
.cliam. 14-16 /.t (Wo.). 

Archer Quart. Journ. Micr. Sci. x (1870), p. 89. 
Bot. iii. (1874), p. 91. Wolle Desm. U.S. (1884), p 
t. 53, f. 4-5. 

HAB. In ponds. 

Corn-wall, South and West of Ireland, Norway, I 
States. 

Plate LIV., fig. 3. a, living frond ; 5, empty frond ; c, end 
cl, front view furLlicr enlarged. 

tt Segments Jmvin-g tlie projecting portions surround 
annular transverse lines (puncta or (jfanulcg) . 

Stauxastium stziolatum. (N,j.) Pi-itch. Iiifim. (1SG1), 
Segments in front view reniforni, di\ r ergcnt, ends co. 

each of the lateral portions crossed by about five trail; 

lines (annular rows of closely setpuucta or minute grar 

encl view with three rounded angles, sides concave, e; 

the projections crossed, as before, by about five trans 

lines, the central portion smooth. 
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p. 225. Wolle Desm. U.S. (1884), p. lleHb sT'f flaps' 
Kirclin. Alg. Schles. (1878), p. 164 ' ' ? ' 28 ' 

HAB. In ponds. 

L IV., fig. 4. a , living frond ; b, empty frond ; c d e, end views, 
ttt Fronds rough superficially with scattered -granules. 
Staurastum muricatum. SriA . in Meneff , %M . ^ (1840 ^. 226 . 
; 1 vjz iJiLLiiai'j poug'li Avitn conic Tann.le i; i pnrl 
angles. 

SIZE. Length 50-72 
(K.). 

Ralfs Desm. (1848) 
Inf. (1861), p. 740. W 
Schles. (1878), p. 164. ^ 
Cleve Sver. Desm. (186- 
(1873), p 29. Petit Liste Desm. Paris (1877)". 

Denm SS rT 8 7^ te D 9 nT' ^? 56) ' P " 14L J ^8ei' Sesm' 
-uenm. (1674), p. 205. SMia 01 . ni,,,, T\T -i-x ..^ Ui - 

p. 273. JSTotaris Desm I 
Alg. Ear. (1868), p. 208. 
* "2, f. 3-6. 



Rinatetta immcata'Breb. Alg, Fal. (1835) p 66 
^esmwZi^tnz, apicnlosnm, Ehr. luf. (1838) TD' 149 ' 
f. 38?39 dflW * >dettwl ' Co fc ^m. Carls. (1840), t. 5, 



Phycastni-m . apiculonm, Kutz. Play. Germ. 



HAB. In ponds. 

Sussex, Westmoreland, Wales 



i-TF,^. 5. , living tend , J, empty frond ; ^ en( , yiewB _ 
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Stauxastum punctulatum. Brel. in Ealfs Desm. (184S), p. 133, 
t. 22, f. 1. 

Segments rough with, puncta-like granules, elliptic, equal, 
end view with broadly rounded angles, and slightly concave 
sides. Zygospore globose, spines long 1 , rather broad at the 
base, dichotomous at the apex. 

SIZE. Length 45-50 p, ; diam. 38-43 p. (N.) ; diam. 28-36 p. 
(K.) ; zygospore 29 p ; spines 14 p. (L.) ; length 27 p. 
diam. 28 p (D.). 

Archer in Pi-it. Inf. (1861), p. 740. Wittr. Sotv. Alg. 
p. 53. Delponte Desm. (1878), t. 11, f. 33-38. Kirchn. Alg., 
Schles. (1878), p. 164. Nordstedt Desm. Arct. (1875), p. 
34-41. Cleve Sver. Desm. (1864), p. 490. Lundell Desm. 
Snec. (1871), p, 63. Nordsteclt Norges Desm. (1873), p. 29. 
Petit Liste Desm. Paris (1877), p. 31. Grnuow Desm. 
Austr. (1858), p. 502. Wille Norges Desm. p. 42. Wittrock 
Scan. Desm. (1869), p. 18. Jacobsen Desm. Denm. (1874), 
p. 205. Schaarschm. Magy. Desm. (1883), 273. Mask. New 
Zeal. Desm. (1882), p. 244. Wood F. Water Algte U.S. 
(1872), p. 151. Brebissou Liste Desm. (1856), p. 144. 
Notaris Desm. Ital. (1867), p. 51, t. 4, f. 44. Rabh. Alg. 
Eur. (1868), p. 208. Nordstedt Desm. Spitz. (1872), p. 39. 
Lemaire Desm. Yosg. (1883), p. 23. Nordst. Desm. Gronl 
(1885), p. 10. Wolle Desm. U.S. (1884), p. 127, t. 41, 
f. 43-45. 

HAD. In ponds. 

Susses, Westmoreland, West Yorkshire, Essex, Wales, 
Cornwall; France, Germany, Sweden, Norway, Denmark, 
Nova Zembla, Spitzhergen, Austria, Hungary, Italy, Green- 
land, United States, New Zealand. 

Plate LlV. }i fig. 6. a, living frond ; 5, empty frond; c d, end views. 

Staurastrum pileolatum. Sreb. in Salfs Desm. (1848) p. 215 t 
35,, /. 22. ' 

Frond quadrilateral, slightly constricted at the middle, seg- 
ments terminated by three conical processes, end view triangular 
angles rounded. ' 

SIZE. Length 48 /x; diam. 23 /A. 

Brebisson Liste .Desm. (1856), p. 145. Close in Micr. Jotmi 
(1873J, xui., p. 99. Eftbh. Alg-. Em-. (18G8), p. 220. 
HAB. Ou rocks. 

Devonshire, Ireland, Scotland ; France. 
Plate LK, Jig. 1. a, living frond ; b, empty frond ; c d, end views. 
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Stauxastrum capitulum. Brel. in Ralfs Desin. (184S), p. 214, t. 

35, f. 25. 

Segments in front view quadrate, sides "with a rounded sinus 
at the middle, the basal and upper angles crenated, rounded, 
upper margin straight, end view with three broadly rounded 
crenated angles, sides nearly straight, each with a slight shallow 
depression or constriction at the middle. 

SIZE. Length 40 p, ; diam. 24 /* (K.). 

Archer in Pritch. Infos. (1861), p. 741. Kirchn. Alg. 
Schles. (1878), p. 165. 

HAB. In pools. 

France, Germany. 

var. amaenum. Silse in Rabh. FL Eur, ill., 209. 

Semi-cells dilated upwards, base verrucose. 

Nordst. Norges Desin. (1873), p. 29. Wille Nova Sem. 
(1879), p. 54. Lemaire Desm. Vosg. (1883), p. 23. Kirchn. 
Alg. Schles. (1S78), p. 165. 

SIZE. Length 38-45 /* ; diam. 28 p (N.) ; diam. 25 /* (K.). 

HAB. In pools. 

Dartmoor, Scotland ; France, Germany, Norway, Nora 
Zembla. 

Plate L V., fig. 3. , living frond ; 1), empty frond ; c d e, end views. 

var. spetzbexgense. Nordst. Desm. Spetz., p. 39, t. 7,f. 25. 
Lake District. 

Stauxastxum Mexiani. Eeinsch. Alg. FL (1867), p. 160, t. XII., f. 1. 

Cells iu front view obtuse angled. Segments in front view 
trapezoicl, almost rectangular, end view triangular, quadrangular, 
pentagonal or hexagonal, lateral margins straight, or slightly 
emarginate, angles rounded, obtuse, cell membrane densely 
warted, warts disposed in parallel series at the angles. 

SIZE. Length 37-46 ^ ; diam. 18-30 ^ (Re.). 

Reinsch. Act. Seukeul. vi., p. 125, t. 23, d. 1. Crowe Micr. 
Journ. xiii. (1873), p. 437. Nordstedt Norges Desm. 
(1873), p. 29. Nordst. and Wittr. Desm. Ital. (1876), p. 42. 
Lemaire Desm. Vosg. (1883), p. 23. Nordst. Desm. Gronl. 
(1885), p. 10. Wolle Desm. U.S. (1884), p. 132, t. 46, f. 17- 
19. 

HAB. In pools. 

West Yorkshire, Lake District, Ireland, Scotland ; France, 
Germany, Norway, Greenland, Italy, United States. 

Plate LV., fg. 3. , living frond; J, empty frond; c d e, end views, 

11 
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Staurastxum alternans. Breb. in Ralfs Desm. (1S4S), ^. 132, t. 21, 

f-1- 

Segments rough, narrow-oblong, and, from their twisted 
position, unequal in front view ; end view with the angles of one 
segment entire, and alternating with those of the other. Zygo- 
spore orbicular, spiny ; spines forked at the apex. 

SIZE. Length and breadth 21-39 /j. (D.). 

Archer in Prit. Inf. (1861), p. 741, t. 2, f. IB, 17. Del- 
pen te Desm. (1878), t. 11, f. 39-47. Cleve Sver. Desm. 
(1864), p. 491. Nordsteclt Gorges Desm. (1S73), p. 29. 
Gninow Desm. Anstr. (1858), p. 498. Wood F. Water Alg 
U.S. (1872), p. 150. Brebisson Liste Desm. (185(5), p. 144. 
Wille Nova Sem. (1879), p. 53. Wittr. Sottv. Alg. (1872), p. 
52. Mask. New Zeal. Desm. (1SS2), p. 243. Wolle Desm. 
U.S. (1884). p. 128, t. 41, f. 26-28. . 

Staurastrum tricorne, Ralfs Ami. Nat. Hist. (1845), xv., p. 
141, t. 11, f. 2. 

Goniocystis (Trigonocystis) hcxaceros, Hass. Fr. Alg. (1845), 
p. 352. 

Staiirastmm dispar, Breb. List. Desm. (1856), p. 144?. 

HAB. In ponds. 

Sussex, Surrey, Kent, Hants, Gloucestershire, Westmore- 
land, Cornwall, Wales, Scotland ; France, Germany, Sweden, 
Norway, Denmark, Austria, Italy, Nova Zembla, United States, 
New Zealand. 

Plate LIT., fir/. 7. a, living frond ; b, empty frond ; c cl, eud views ; e, 
zygospore. 

Stauxastium dilatation. Ehr. Infus. (1838), p. 143, t. 10, f. 13. 

Segments rough, fusiform, equal ; end view with four short, 
broad, truncate, entire rays. 

SIZE. Dinrn. 20-28 p (K.). 

Ralfs Desm. (1848), p. 133, t. 21, f. 8. Archer in Prit. Inf. 
(1861), p. 741. Nordst. Desm. Gronl. (1885), p. 10. Ralfs 
Aim. Nat. Hist. (1845), xv., p. 143, t. 11, f. 5. Lundell Desm. 
Suec. (1871), p. 63. Nordstedt Novges Desm. (1873), p. 29. 
Petit Liste Desm. Paris (1877), p. 31. Wood F. Water Algze 
U.S. (1872), p. 150. Brebisson Liste Desm. (1856), p. 140. 
Kirchn. Alg. Scbles. (1878), p.,165. Rabh. Alg. Eur. (1868), 
p. 207, in part. Jacobsen Desm. Deum. (1874), p. 206, in part. 
Scliaarscbm. Magy. Desm. (1883), p. 273. Mask. New Zeal. 
Desm. (1882), p. 243. Lemaire Desm. Vosg. (1883), p. 23. 
Wolle Desrn. U.S. (1884), p. 128, t : 52, f. 32, 33. 

Phycastrum clilatatum, Kutz. Phyc. Germ. (1845), p. 138. 
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Goiuoa/stis (Staiirastnun) dilutata, Hass. Fr. Alg. (1845), 
p. 353. 

HAB. In ponds. 

Kent, Sussex, Gloucestershire, West Yorkshire, Westmore- 
land, Cornwall, Wales ; France, Germany, Norway, Sweden, 
Denmark, Greenland, Hungary, United States, New Zealand. 

Plate LIV. } Jig. 8. , living frond ; b, empty froud ; c d, end views. 

Stauzastmna Kjellmanni. Wille Nov. Sem. (1879), p. 50, t. XIII., 
/. 50-53. 

Medium size, about one-third or one-fourth part longer than 
broad, constricted in the middle, with a broad acute-angled 
sinus ; semi-cells dilated from the middle upwards, angles more 
or less rounded, dorsal margin broadly rounded, end view 3-4 
or 5-sided, sides slightly convex or concave, sometimes straight, 
angles rounded. Membrane longitudinally granulated. 

SIZE. Length 4G-48//,; diam. 38-40 p. ; or 38 p X 42 /it, 
or 46-48 /* x 34-38 p. (Wi.). 

HAB. In pools. 

Lake District (England) ; Nova. Zembla. 

Flute LIT., Jiff. 9. a, living frond ; b, empty frond ; ode, end views. 

VII. Segments with, or -without smnfis in fiwnf ~r 
spines (if any) few and scatt 
emarginate, ov bind, or truuc 
plane and quadrangular. 

Stauzastzum bifidum. Bi-eb. in Ralfs Desin. (18J.8), p. 215. 

Medium size, about a.s long as broad, median incision 
deep ; semi-cells subelliptical, ti-iangular, produced on eacli 
side into an oblique acuminate spine. End view with 
throe acutely bifid or crnarginate angles, the teeth acute, 
sides concave, membrane .smooth. 

SIZE. Length 30-33 />. ; diam. 33 ,"-, with spines 48 /.i (L.) ; 
length 30-33 /.< ; diam. 33 .u. (K.). 

Marquaml in Desm. Corinv. (1883), p. 7. Pritch. Infus. 
(18(31), p. 741. Liinclcll Desm. Suet-. (1871), p. 62, t. 4, fig. 
2. Xirclin. Alg. .Suhles. (1878), p. 109. Nordst. de Algis 
(I860;, p. 10. 

IftfsiiutUtim Lljiditm, Elii-. Abh. Bei-1. Akud. (1832), p. 292. 
Infus. p. 141, t.'lO, f. 11. 

Phycaslrinu lijidnin, Kutz. Phyc-. Germ. (1845), p. 138. 

HAH. In pools. 

Cornwall; Franco, Germany, S \vedL-n, Java. 

LTII.,Jiy. 3. it, living frond; b, L-uijJty frond : c </, uinl vie\vs 
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Stauxastxum quadxangulaxe. Breb. in Ralfs Desm. (1848), p. 
128, t. 22, f. 7. 

Frond smooth ; segment?- .;.'". v 1 "'. with a few marginal 

spines or teeth ; end view A .. . . r ith truncate angles, 

either emarginate or dentate. 

SIZE. Diam. 22-26 /* (K.) ; diam 23-SO p (Wo.)- 

Kirchn. Alg. Schles. (1878), p. 170. Archer in Prit. Inf. 
(1861), p. 741, t. 3, f. 24-25. Lundell Desm. Snec. (1871), 
p. 64. Nordstedt Norges Desm. (1873), p. 31. Rabh. Alg. 
Eur. (1868), p. 215. "Nordst. Desm. Bras. (1869), p. 229. 
Wolle Desm. U.S. (1884), p. 145, t. 41, f. 1-4. 

HAB. In pools. 

Westmoreland ; France, Germany, Sweden, Norway, Brazil, 
United States, 
var. # major. Ralfs Desm., p. 129, t. 34, fir/. 11. 

Angles in end view broader, with four teeth at the extremity, 
and two minute teeth on upper side. 

HAB. In pools, 

England ; France. 

Plate LV.jfig. 4. a, living frond; b I, empty fronds ; c d, end views. 

Stauxastxum quadxispinum. Turn. Naturalist (18S6), p. 35, t. 1, 

/ 4. 

Of medium size, much longer than broad, frond smooth, 01 
slightly punctate, each angle of the segments hearing four stout 
divergent spines ; ends of segments slightly concave, sinus 
wide, expanding rapidly. 

SIZE. Long 34 /x, ; diam. 26 /.<. ; isthmus S /A; spines 10 p. (T.). 

HAB. In pools. 

Monmouth (Wales) ; United States. 

Plate LV. } fig, 5. a, living frond ; I, empty frond j c d, end views. 
From figures by W. B. Turner. 

St aura strum longispinum (Hailei/). Arclier in Pritch. Infits. (1861), 

p. 74b. 

Segments in front view triangular, truncate, on outer margin 
smooth, terminating at each side in two much elongated stout 
processes, subacute at the apex, placed one above the other, 
divergent ; end yiew with three angles, each extremity termi- 
nated by a process, and having the other immediately above it 
on the upper surface, side straight. 

SIZE. 96-108 x 90-102 p. 

Archer Micr. Jonrn. xii. (1872), p. 199 ; xvii. (1877), p. 
192. Wood F. W. Alg. U.S. (1872), p. 148. Lundell Desm. 
Suec. (.1871), p. 73. Nordstedt Norges Desm. (1873), p. 37. 
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Wood F. Water Algse U.S. (1872), p. US. R.abh. Alg. Ear. 
(1868), p. 221. Wolle Desm. U.S. (1884), p. 145, t. 41, f. 7. 

Staurastrwn didentatum,W\ttv. Auteck 1869, p. 16, f. 7. 

Didymodadon longispinum. Bailey Micr. Obs. (1850), pi. 1, 
f. 17. 

HAB. In pools, &c. 

Ireland ; Sweden, Norway, United States. 

Plate LFI., Jiff. 1. a, living frond ; I, empty frond; c d, end views. 

Staurastmm Brasiliense. Lundell Desm. Suec. (1871), jp. 73, t. 5. 

f.2. 

Large, about one-third part longer than broad, deeply con- 
stricted, with a broad sinus, semi-cells shortly cuueate, dilated 
upwards, dorsal margin truncate, or a little retuse, angles -with 
three firm divergent spines ; end view four (or five) angled, 
angles terminating in three firm long divergent spines, sides 
concave, membrane punctate. 

SIZE. Length 43-51 /u ; diam 25-37 p. ; spines 13-25 ft (N.). 

Nordst. Norges Desm. (1873), 70. Wolle Desm. U.S. 
(1884), p. 146, t. 48, f. 1-3 (scarcely Nordst. Desm. Bras. 
(1869), p. 227, t. iv., f. 39.) 

HAB. In mountain pools. 

North Wales, Ireland ; Sweden, Norway (Brazil ?). 

Plate L VI., Jiff. 2. a, living frond ; b, empty frond ; c d, end views. 

VIII. Segments without spines, in front view and end view- 
angles terminated by either a conspicuous rounded 
nipple-like projection, or enlarged rounded knob, or an 
elongate capitate process. 

Staurastrum tumidum. Breb. in. Ralfs Desm. (184S), p. 126, t. 21, 

/. 6. 

Segments smooth, elliptic or sub-orbicular, end view bluntly 
triangular, each angle terminated by a nipple-like projection ; 
empty frond minutely punctate, zygospore ovoid, with, a thick 
membrane clad with scattered conic obtuse spines. 

SIZE. Zygospore length 126 //, ; cliam. 92 p.; spines 14 p. 
(L.) ; length 176 p ; diain. 92 ,,. (C.) ; diam. 112 ^ (Wo.). 

Wille Norges Desm. (1880), p. 47. Archer in Frit. Inf. 
(1861), p. 741. Clcve Sver. Desm. (1864), p. 489. Lundell 
Desm. Suec. (1871), p. 72, t. 4, f. 10. Nordstedt Norges 
Desm. (1873), p. 37. Petit Liste Desm. Paris (1877), p. 31. 
Brebisson Liste Desm. (1856), p. 143. Rabh. Alg. Eur. 
(1868), p. 201. Jacobsen Desm. Denm. (1874), p. 203. 
Wolle Desm. U.S. (1884), p. 120, t. 39, f. 1-2. 
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B'matella tumida, Breb. Alg. Fal. (1835), p. 66. 
Stauraslrum orbicular e, Meneg. Syn. Desrn. (1840), p. 225. 
Phycastrum tumifhim, Kutz. Spec. (1849), p. 179. 

HAB. lu ponds. 

Sussex, Cornwall, Lake District, Wales ; France, Germany, 
Sweden, Norway, Denmark, United States. 
Plate LV.,fiy.. a, living frond of narrow form ; I, zygospore. 

Plate LYII., jftt/. 1. ft-, living frond; I, end view with hyaline 
envelope ; c, empty frond ; cl, eud view. 

Staurastmsn gzande. Suln. Seclw. (1863), p. 51, t. ix. ,/. 14-. 

Large, a little longer than broad, with a deep acute-angled 
sinus ; semi-cells elliptic, end view three or four-angled, 
sides slightly concave, angles obtuse ; membrane delicately 
punctate. 

Size. Length 84-88 p ; cliam. 80-82 //, (L.) ; cliam. 75-83 
,* (Wo.). 

Lumlell Desm. Suec. (187JX p. 72, t. 4, f. 11. Wolle 
Desm. U.S. (1884), p. 120, t. 39, f. 3-4. 

HAB. In boggy pools. 

North Wales; Germany, Sweden, United States. 

Plate LVIL, Jig. 2. a, living frond; c, empty frond; I d, end 
views. 

Staurastxum avessum. Lundell Desm. Suec. (1871), y. 59, t. 3,/. 27. 

Medium size, about one-fourth part longer than broad, deeply 
constricted, sinus acute-angled ; semi-cells obversely elliptico- 
seuii-circular, dorsal margin truncate or very slightly concave, 
furnished at each pole with a minute rounded spine like a 
papilla, end view triangular, angles trnncately rounded, furnished 
with a very short spine, sides very slightly concave, membrane 
delicately punctate. 

SIZE. Length 43-52 /*; dinrn. 3G-42 p (L.). 

Nordst. Norges Desm., p. 27. Archer in Jonrn. Bot. 
(1874), iii., p. 93. 

Staurastrum brcvispina, Cleve fiver. Desm., p. 489. 
HAB. In pools. 
Ireland; Sweden, Norway. 

Plate LV., fig. 6. a, living frond; I c, empty fronds; d e, end 
views. 
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IX. Segments, in front view, with the opposite lateral ex- 
tremities each tapering into a more or less elongate 
colourless process divided at the apex, which in end view 
terminates the angles, with or without intermediate 
simple or truncate spines. 

f Segments smooth. 

Staurastrum brachiatum. Ealfs Ann. Nat. Hist. (1845), xv., 
p. 151, t. 10, /. 3. 

Frond smooth, front view with thick diverging processes, 
which are deeply bifid or trifid at the apex; end view with 
three or four rays. Zygospore quadrate, spiny ; spines few, 
subulate. 

SIZE. Diam. 33-55 /* (Wo.). 

Ealfs Desm. (1848), p. 131, t. 23, f. 9. Archer in Prit. 
Inf. (1SC1), p. 741. Cleve Sver. Desrn. (1864), p. 491. 
Lunclell Uesm. Suec. (1871), p. 62. Nordstedt Norges Desm. 
(1873), p. 28. Petit Liste Desm. Paris (1877), p. 31. 
Brebissou Liste Desm. (1856), p. 139. Notaris Desm.- Ital. 
(1867), p. 54, t. 5, f. 50. Eabh. Alg. Eur. (1868), p. 205. 
Jacobsen Desm. Denm. (1874), p. 208. Wille Norges Desm. 
(1880), p. 41. Lemaire Desm. Vosg. (1883), p. 23. Wolle 
Desm. U.S. (1884), p. 124, t. 40, f. 37-39, t. 52, f. 29-31. 

Goniocystis (Staurastrum) bifida, Hass. Fr. Alg. (1845), p. 
355. 

Phycctstmm Ralfsti, Kutz. Spec. (1849), p. 181.? 

HAD. In ponds. 

Gloucester, Westmoreland, Sussex, Cornwall, Wales, Scot- 
land ; France, Germany, Sweden, Norway, Denmark, Italy, 
Hungary, Switzerland, United States. 

Plate LTIIL, fig. 1. a, living fronds; I, empby fronds; c c, end 
views; d e, zygospores. 

f| Segments rough with superficial granules, those of the pro- 
cesses in transverse lines. 

Stauxastrum tricozne. (Breb.) Meney. Syn. Desm. (1S40), -p. 225. 

Frond rough witb puncta-like granules, segments tapering at 
each side with a short blunt, mostly entire process, end view 
with three or four blunt angles. Zygospore orbicular, spiny ; 
spines divided at the apex. 

SIZE. 'Length 40 /x, ; cliam. 40-45 /.t(N.); length 30 p. ; 
diam. 3t> ^ (D.). 

Ealfs Desm. (1848), p. .1.34, t. 22, f. 11 ; t. 34, f. 8. Archer 
in Prit. Inf. (1861), p. 742. Delponte Desm. (1878), t. 11, f. 
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48-50. Nordstedt Desrn. Avct. (1S75\ p. 33, 39. Kirch. Alg. 
Scales. (1878), p. 165. Cleve Sver. Desrn. (1864), p. 491. 
Lundell Desm. Snec. (1871), p. 63. Grunow Desm. Austr. 
(1858), p. 498. Wittrock Scan. Desm. (1869), p. 19. Brebis- 
son Liste Desin. (1856), p. 140. Schaarschm. Magy. Desm. 
(1883), p. 270. Mask. New Zeal. Desm. (1882;, p. 243. 
Wood F. Water Algre U.S. (1872), p. 150. Nordstedt Desm. 
Spitz. (1872), p. 38. Leinaire Desm. Vosg. (1883), p. 23. 
Wolle Desna. U.S. (1884), p. 126, t. 41, f. 36-38. 

Staurastrum dilatatum c. income, Rabh. Alg. Eur. (1868), p. 
207. 

Binatella tricornis, Brcb. Alg. Fal. (1835), p. 57, t. 8. 

Desmidium hemceros, Ebr. Infus. (1838), p. 141, t. 10, f. 10. 

Phycustrum tricorne, Kutz. Phy. Germ. (1845), p. 137. 

Phycastrum trilobatum, Kutz. Spec. (1849), p. 179. 

Phycastmm heccactiros, Kntz. Spec. (1843), p. ISO. 

Phycastrum Ralfsii, Kag. Einz. Alg. (1849), p. 125. 

Phycastrum crenulatum, Nag. Einz. Alg. (1849), t. 8, b, in 
part. 

HAB. In ponds and pools. 

Sussex, Westmoreland, Cornwall, Wales ; France, Germany, 
United States, Spitsbergen, Sweden, Nova Zembla, Hungaiy, 
Italy, Austria, New Zealand. 

Plate LVIII., jig. 2. a, living frond; b, empty frond; c d, end 
views. 

var. . Eaifs Desm. (1S4S), p. 134, t. 34, f. 8,bc d. 

Processes terminated by minute spines. 
Wittrock Scan. Desm. (1869), p. 19. Lundell Desm. Suec. 
(1871), p. 63. 
HAB. In ponds. 
Sussex, Cornwall, 

Plate LXIV.ijig. 5. a, living frond ; i, empty frond; c d,en& views ; 
e, zygospore. 

Stauiastrum cyntoceium. Breb. in It a If s Desm. (1848), jp. 139, /. 
22, /. 10. 

Frond rough with minute grannies; segments in front view 
somewhat triangular with short incurved processes. Zygospore 
orbicular, spiny ; spines slightly forked at the apex. 

SIZE. Length 31 /J, ; diam. 33 JLJ (W.) j length 23 /.<.; diaui. 
33 fj. (N.). 

Wolle Desm. U.S. (1884), p. 128, t. 42, f. 3l, 81. Archer 
in Prit, -Inf. (1861), p. 742. Nordstedt. Norges Desm. (1873), 
p,,3"3. Brebisson Liste Desra. (1856), p. 139. Jacobsen Desm. 
x -Denm. (1874;, p. 2U6. Wittrock Sotv. Alg. (1872), p. 5i. 
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Phycastrum cyrtocerum, Kutz. Spec. (1849), p. 180. 

Staurastrum polymorphum var. cyrtocerum, Wood F. "Water 
Alga? U.S. (1872), p. 151. Babh. Alg. Bur. (1868), p. 209. 

HAB. In ponds. 

Gloucestershire, Sussex, Cornwall, Wales ; France, Norway, 
Sweden, Denmark, United States. 

Plate LVIII., fig. 3. a, living frond. ; I, empty frond; c d, end 
views. 

Stauxastxum axcuatum. Nordst. Forges Desm. (1873),^. 36, /. 18. 

Rather small, about one-third broader thau long, constriction 
deep, expanding ; segments elliptic, divergent (obversely 
lunate) angles furnished with short geminate divergent spines, 
on the upper surface at each side a pair of intermediate short 
bifid spines, surface granulate, granules in transverse lines ; end 
view triradiate, sides concave. 

SIZE. Length 20 ^ ; diam. 29 /* (N.). 

Archer in Journ. Bot. iii. (1874), p. 92. Wolle Desm. U.S. 
(1884), p. 139, t. 46, f. 13, 14, var. 

HAB. In mountain pools. 

Ireland ; Norway, United States. 

Plate LL,Jig. 2. a, living frond ; I, empty frond ; c d e, end views. 

Stauxastxum inflexum. (Breb.) Pritck. Infus. (1861), jj. 74-2. 

Segments in front view broadly elliptic, inner and outer 
margin turgid, rough with minute granules, lateral processes 
incurved, short, divided at the apex ; end view three or four- 
radiate, processes short, sides concave. 

SIZE. Length 35 ^ ; diam., with arms, 45 p.. 

Lemaire Desm. Vosg. (1883), p. 23. Cooke in Journ. 
Quekett Club (1880), t. 16, f. 38. 

HAB. In pools. 

Lake District, North Wales ; France. 

Plate LVIII., Jiff. 5. a, living frond; b I, empty fronds ; c d, end 



itauxastxum polymoxphum. Urel. in Ralfs. Desm. (1848), _p. 135, 
t. 22, f. 9; f. 34, /. 6. 

Segments rough with minute granules, having on each 
ide a short process tipped with spines ; end view three to 
ix-rayed. Zygospore orbicular, spiny ; spines i ; ew r , forked 
t the apex. 

SIZE. Length 45-53 fj. ; diam. 53 p. (N.) ; length 21-35 /-t; 
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diam. 21-35 p (D.); length 25^; diam. 20 /* (K.) ; diam. 
25-30 p (Wo.). 

Wille Forges Desra. p. 43. Archer in Prit, Inf. (1861), p. 
742, t. 2, f. 20, 21, 24, 25, 31. Delponte Desm. (1878), t. xi., 
f. 56-62. Notaris Desm. Ital. (1867), t. 4, f. 46. Nordstedt 
Desm. Arct, (1875), p. 34, 41. Cleve Sver. Desm. (1864), 
p. 491. Limdell Desm. Suec. (1871), p. 67. Nordstcdt 
Norges Desm. (1873), p. 33. Petit Liste Desm. Paris (1877), 
p. 31. Wittrock Scan. Desm. (1869), p. 18. Wittr. Sotv. 
Alg, 51. Wood. F. Water Algre U.S. (1872), p. 151. 
Sciiaarschm. Magy. Desm. (1883), p. 274. Kircli. Alg. 
Schles. (1878), p.' 167. Brebisson Liste Desm. (1856), p. 
139. Notaris Desm. Ital. (1867), p. 52, t. 4, f. 46. Babh. 
Alg-. Ear. (1868), p. 209, in part. Wille Nov. Sem. (1879), 
p. 53. Nordstedt Desm. Spitz. (1872), p. 39. Jacobsen 
Desm. Deum. (1874), p. 206. Lemaire Desm. Vosg. (1883), 
p. 24. Nordst Desm. Bras. (1869), p. 228: Wollc Desm. 
U.S. (1884), p. 126, t. 42, f. 9, 10, 24, 25. 

HAB. In ponds. 

Sussex, Surrey, Westmoreland, Cornwall; France, Ger- 
many, Sweden, Norway, Denmark, Spitzbergen, Nova 
Zeinbla, Russian Lapland, Italy, Hungary, Brazil, United 
States. 

Plate L Till., Jig. 4. a, liviug frond ; 1 1, empty fronds ; c d, end 
views ; e, zygospore. 

Stauiastzum gsacile. Rcdfs Ann. Nat. Hist. (1845), xv. } p. 153, 
f. 11, /. 3. 

Segments rough, elongated on each side into a slender 
process which is terminated by minute spines ; end view tri- 
radiate. 

SIZE. Length 72 M ; diam. 50 p (D.) ; length 42 u; diam. 
55-60 p (K.) ; diam. 40-50 ^ (Wo.). 

Ralfs Desm. (184S), p. 136, t. 22, f. 12. Archer in Prit. 
Inf. (1861), p. 742, t. 3, f. 28, 29. Kirchn. Alg-. Scliloa. 
(1878), p. 167. Delponte Desnj. (1878), t. 12, f. 12-21. 
Notaris Desin. Ital. (1867), t. 5, f. 49. Cleve Sver. Desm. 
(1864), p. 491. Lundell Desm. Suec. (1871), p. 68. Nord- 
stedt Norges Desm. (1873), p. 34. Petit Liste Desm. Paris 
(1877), p. 31. Wittrock Scan. Desm. (1869), p. 18. Wood 
F. Water Algte U.S. (1872), p. 152. Brebisson Liste 
Desm. (1856), p. 139. Wille Norges Desm. (1880), p. 46. 
Scuaarschm. Magy. Desm. (1883), p. 274. Notaris Desm 
Ital. (1867), p. 54, t. 5,f. 49. Rabh. Alg. Ear. (1868), p. 
211. Jacobsen Desm. Denm. (1874), p. 207. Lemaire Dosm. 
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Vosg. (1883), p. 24. tfordsfc. Desm. Bras. (1869), p. 229. 
Wolle Desni. U.S. (1884), p. 133, t. 43, f. 16, 17. 

Goniocystis (Triyonocystis) gracilis, Hass. Fr. Alg. (1845), 
p. 352. 

Pliycasti'inn yracile, Kntz. Spec. (1849), p. 181. 

HAB. In ponds. 

Lancashire, Westmoreland, Cornwall, Wales, Scotland ; 
France, Germany, (Sweden, Norway, Denmark, Italy, Hun- 
gary, Brazil, United States. 

Plate LYIII., Jiff. 6. a, living frond; I, empty frond j c d, end 
views. 

Staurastmm paxadoxum. Met/en. Nooa Acta. Leop. (1828), xiv., 
p. 43, f. 37, 38. 

Frond rough ; front view with elongated diverging pro- 
cesses, which are minutely trifid at the apex ; end view 
quadrangular, or sometimes triangular. 

SIZE. Length 72 /u; cliarn. 50 //.(D.) : diam. 40-40 /x, (K.) ; 
cliam. 40-60 /.-, (Wo.). 

Ralfs Aim. ISTat. Hist. (1845), xv., t. 10, f. 2. Ralfs Desm. 
(1848), p. 138, t. 23, f. 8. Archer in Frit. Inf. (1861), p. 
742. Delpoute Beam. (1878), t.ll,f. 63-65. Notaris Desm. 
Ital. (1867), t. 4, f. 46. Kirchn. Alg. Schles. (1878), p. 167. 
Cleve Sver. Desm. (1864), p. 491. Lundell Desm. Suec. 
(1871), p. 68. Nordateclt Norges Desm. (1873), p. 34. Petit 
Liste Desm. Paris (1877), p. 31. Wittrock Scan. Desm. 
(1869), p. 18. Wood F. Water Algse U.S. (1872), p. 152. 
Wille Norges Desm. (1880), p. 46. Schaarschm. Magy. 
Desm. (1883), p. 274. Brebisson Liste Desm. (1856), p. 139. 
Rabh. Alg. Ear. (1868), p. 210, in part. Jacobseu Desm. 
Doiim. (1874), p. 207. Lemaire Desm. Vosg. (1883), p. 24. 
Wolle Desm. U.S. (1884), p. 129, t. 42, f. 36, 37. 

Pht/citah-nui paradox u in, Kutz. Phy. Germ. (1845), p. 138, 
t. 85,'f. 3. 

Goiriocijstix (S/aurustm-iii) paradoxitm^'H.&ss. Fr. Alg. (1845), 
p. 354. 

Mici-titik-riat; Dtuitrantnim, Kutz. Syn. Diat. (1833), p. 599. 

HAH- In ponds. 

Gloucester, Westmoreland, Sussex, Cornwall, Wales, 
Scotland ; France, Gci-m.iny, Sweden, Norway, Denmark, 
Italy, Hungary, United States. 

Plate LIX., jiff. 4. , living froucl ; 1>, empty frond ; c d, end views. 

var. /3. longlpes. Xordst. Sorges Desm. (1873),;;. 35, f. 17. 
More slender and spreading. 
tSizrc. With rays, 77 p. (N.). 
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Archer in Journ. Bot. (1874), iii., p. 92. 

HAB. In pools. 

Ireland; Norway. " 

Plate LIZ., fig. 5. a, living frond ; I, empty frond ; c d, end views. 

Stauxastxum ophiuxa. Lvndell Desm. Suec. (1871), p. 69, t. 4, /. 7. 

Large, slightly emarginate at the middle ; semi- cells obovate 
gradually dilated upwards, furnished at the convex apex with 
bifid papillse, lower angles with a papilla, superior angles pro- 
duced into elongated arms, which are slender, colourless, 
straight, or slightly incurved ; margin delicately denticulate ; 
semi-cells in end view 7 (rarely 6 or 8) rayed ; rays very long, 
three-toothed at the apex, very gradually attenuated outwards; 
margin serrato-dentate ; in the centre ornamented with a coro- 
net of 7 (rarely 6 or 8) quadrifid papilla?. 

SIZE. Length 65-82 p, ; diam. 34-40 /t ; rays 63 p. (L.) ; 
length 65-80 p. ; diam. 140-150 ju,, with rays (Wo.). 

Archer Micr. Journ. xvii. (1877), p. 192; xiii. (1873), p. 
811. Nordstedt Norges Desm. (1873), p. 35. Wille Norges 
Desm. (1880), p. 46. Wolie Desm. U.S. (1884), p. 134, t. 
43, f. 10, 11. 

HAB. In mountain pools. 

Ireland; Sweden, Norway, United States. 

Plate LIX., fig. ]. a, living frond; I, empty frond; c d, end views. 

Staurastrum elongatum. Barker in Micr, Journ. ix, (1869), p. 
42-i (1S71), p. 93. 

Frond deeply constricted in the middle ; segments T-shaped, 
longer than broad ; ends crowned with a wreath of fine spines 
or granules, arms horizontal, each nearly half the length of the 
segment, and terminated by 3 or 4 minute spines ; base of 
each segment inflated spherically, and marked with 3 or 4 
rows of small spines ; end view three-rayed, tapering into elon- 
gate, straight, horizontal processes ; rough, especially at the 
most concave parts, between arms, with minute spines. 

SIZE. Length 61-77 u; diam., with rays, 43-45 /A (N.) ; 
length 60-75 /t; diam. 43-45 p. (Wo.). 

Wolle Desm. U.S. (1884), p. 130, t. 46, f. 11, 12. 

Staurastrum tcrelmns, Nordstedt Norges Desm. (1873), p. 
34, fig. 16. Archer in Journ. Bot. (1874), iii., p. 91. 

HAB. In bog pools. 

Connemara and County Cork (Ireland) ; Norway. 
Plate ilJL", fiy. 2. a, living frond ; I, empty frond ; c d, end views. 
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Staurastrum cerastes. Lundell Desm. Suec. (1871), $. 69, t. 4, 

/. 6. 

Rather large, a little broader than long, semi-cells lunate, 
but in the middle part sub-conical, ventricose, produced on each 
side into a robust, not very long, incurved horn, attenuated 
towards the rather obtuse extremity, external convex margin 
densely clad with numerous warts which are emarginate and 
bifid, about the apex of the horn entire and papillasform, interior 
margin (concave) naked, with a papillae at the base ; end view 
3 or 4 angled, the angles produced into a straight, stout horn, 
attenuated from the broad base to the tridentate apex, at and 
within the margin densely ornamented with emarginate bifid 
warts, which are entire near the apex of the horn. 

SIZE. Length 52-55 //. ; diam. (with horns) 63-72 /x, (L.) ; 
diam. 60-70 p, (Wo.). 

Nordst. Norges Desni. (1873), p. 35. Archer in Journ. 
Bot. (1874), iii., 94. Micr. Journ. xii. (1872), p. 202. Wille 
Norges Desm. (1380), p. 46. Wolle Desm. U.S. (1884), p. 
133, t. 43, f. 6, 7. 

HAB. In mountain pools. 

Ireland, North Wales ; Sweden, Norway, United States. 

Plate LIX., fig. 3. , living frond ; Z>, empty frond ; c, end view. 

fff Segments furnished with variously disposed spines, --'--'- 
or short and notched at the apex. 

Staurastxum proboscideum. (Breb.) Archer in Pritch. Infus. 
(1861), p. 742. 

Segments in front view broadly cuneiform, ends somewhat 
convex, rough, with minute truncate spines, end view triradiate, 
sides concave. 

SIZE. Length 45 p, ; diam., with arms, 60 ILL. 

Jacobsen Desm. Denrn. (1874), p. 206. Nordst. de Algis 
(1880), p. 10. 

Staurastrum asperum, var. (3 proboscideum, Breb. in Ralfs 
Desm. (184S), p. 139, t. 23, f. 12, 6 c. 

HAB. In pools. 

Sussex, Gloucester, Cornwall ; France, Denmark, Java. 

Plate LIX.,fig. 6. a, living frond; I, empty frond; c d, end views. 

Staurastxum controversum. Hreb. in Heneg. Syn. Desm. (1840), 

p. 228. 

Frond spinulose ; segments with a short process on each 
side terminated by minute spines ; end view with three or four 
distorted rays. Zygospore orbicular, spiny ; spines stout, once 
or twice bifid at the apex. 



SIZE. Length 75 /*; diam. 38-65 /A (Wo.). 

Ealfs Desm. (1848), p. 141, t. 23, f. 3. Archer in Prit. 
Jnf (1861), p. 742. Lundell Desm. Suec. (1871), p. 68. 
Nordstedt Gorges Desm. (1873), p. 33. Brebisson Liste 
Desm. (185C), p. 138. Notaris Desm. Ital. (1867), p. 49, t. 
4, f. 39. Wolie Desm. U.S. (1884), p. 143, t. 45, f. 24, 25. 
Rabh. Alg. Ear. (1868), p. 217. Jacobsen Desm. Benin. 
(1874), p. 207. 

Stiiwastnm aculeatiim, Ealfs Ann. Nat. Hist. (1845), xv., 
p. 156, t. 11, f. 4. 

Goniocystis (Trigonocyslis ?) aculeatiim, Hass. Fr. Alg. 
(1845), p. 353. 

Stawastrum acitleatum, var 'b. conti-overstim, Rabb. Alg. Enr. 
(1868), p. 217. Wille Norges Desm. (1880), p. 44. 

HAB. In ponds. 

Surrey, Sussex, Gloucester, Westmoreland, Cornwall, Wales, 
Scotland; France, Sweden, Norway, Denmark, Italy, United 
States. 

Plate LX., fig. 1. a a, living fronds; b, empty frond; c d, end 
views ; e, zygospore. 

Staurastzum aculeatiim. Meneg. Syu. Desm. (1840), p. 22Q. 

Frond spinnlose ; segments with a short process on each side 
terminated by minute- spines ; end view with three to five 
straight rays, terminated by spines. Zygospore globose, armed 
with long spines, forked or dichotornons at the apices. 

SIZE. Length 45-48 /j. ; cliam. 35 //, (N.). Length 36 /A; 
diam. 54 ^ (D.). Diam. 34-50 /.i (K.). Diam. without spines 
50 p (Wo.). 

Ralfs Desni. (1848), p. 142, t. 23, f. 2. Kirchn. All*. 
Schles. (1878), p. 166. Archer in Prit. Inf. (1861), p. 742. 
Delponte Desm. (1878), t. 13, f. 3-5. Cleve Sver. Desm. 
(18C4), p. 490. Lundell Desm. Suec. (1871), p. 68. Ncml- 
stedt Norges Desm. (1873), p. 33. Petit Liste Desm. Paris 
(1877), p. 31. Brebisson Liste Desm. (1856), p. 138. Rabh. 
Alg. Eur. (1868J, p. 217 in part. Wille Nov. Zcm. (1879), 
p. 54. Wille Norges Desm., p. 44. Schaarschm. Magy. 
Desm. (1883), p. 274. Mask. New. Zeal. Bcsrn. (1882), p. 
244. Nordsteclt Desm. Spitz. (1872), p. 40. Jacobsen Desm. 
Denni. (1874), p. 207 partly. Wolle Desm. U.S. (1884), p. 
140, t. 45, f. 1-3. 

Desmidium aculeatiim, Ehr. Inf. (1838), p. 143, t. 10, f. 12. 
Phycastrutn aculeatiim, Kutz. Plijc. Germ. (1845), p. 138. 
Goitiocystis (Trigonocystis) aculeatiim, Hass. F. W Ala 1 
(1845), p. 353, t. 84, f. 12. ' 6> 
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HAB. In ponds. 

Sussex, Hants, Westmoreland, Wales ; France, Germany, 
Sweden, Norway, Denmark, Nova Zambia, Italy, Hungary, 
United States, New Zealand. 

Plate LX.,fi(j. 2. a, living frond ; b, empty frond ; c d, end views. 

Staujrastmm vestitum. Ealfs Desm. (1848), p. 143, t. 23, /. 1. 

Frond rough with minute eraarginate spines ; segments fusi- 
form ; end view triradiate, each side having two spines, short 
slendei'j and often accompanied by other smaller ones. 

SIZE. Length 64 ^ ; diarn. 43 p (D.) ; length 41 p ; diam. 
63-78 /* (K.) ; diam. 62-90 p. (Wo.). 

Archer in Prit. Inf. (1861), p. 742, t. 3, f. 30, 31. Delpoute 
Desm. (1878), t. 13, f. 46-49. Clove Sver. Desm. (1864), p. 
491. Lundell Desm. Suec. (1871), p. 68. Kirch. Alg. 
Schles. (1878), p. 167. Nordsteclt Norges Desm. (1873), p. 
3<l. Petit Liste Desm. Paris (1877), p. 81. Brebisson Liste 
Desm. (1856), p. 137. Rabh. Alg. Eur. (1868), p. 219 (sine 
var. b.). Jacobsen Desm. Denm. (1874), p. 207. Wille 
Norges Desm. (1880), p. 46. Lemaire Desm. Vosg. (1883), 
p. 24. Nordst. Desm. Bras. (1869), p. 230. Wolle Desm. 
U.S. (1884), p. 138, t. 45, f. 28-30. 

HAD. In ponds, &c. 

Sussex, Lake District, Wales ; France, Germany, Sweden, 
Norway, Denmark, Italy, Brazil, United States. 

Plate LX., fig. 3. a, living frond ; b, empty froud ; c d, end views. 

Stauxastxum oxyacanthum. Arclter in Prifch. Iiifas. (1861\ 

y. 742. 

Segments in front view broadly fusiform, rough with minute 
grannies, furnished on the outer margin with six subulate acute 
depressed spines (four of which are apparent in this view), pro- 
cesses elongate incurved, the granules thereon arranged in 
transverse lines terminated by 3 or 4 minute spines ; end view 
triradiate, the processes elongate, straight sides somewhat con- 
cave, end furnished at the middle with a pair of very slender 
extremely acute subulate spines projecting to each side. 

SIZE. Length 29 p. ; diam. 40 p (L.). 

Lundell Desm. Suec. (187J), p. 67. Eabh. Krypt. Fl. 
Sachs. (1SG3), p. 193. Rabh. Alg. Eur. (1868), p. 219. 
Norclst. Desm. Gronl. (1885), p. 11. 

HAB. In pools. 

Lake District ; Sweden, Greenland, Germany. 

Plate LX., jiff. 4. a, living frond ; b, empty frond ; c d, eucl views- 
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Stauxastxum Sebaldi. Reinsch. Alge)iflora,%>. 175, t. n.j/. 1. 

Semi-cells in front view truiicately obconicj exterior angles 
gradually narrowed, and a little produced into shortly truncate 
3-4 dentate arras, dorsal margin convex, lateral margins and 
dorsal margin downwards to half the segment armed with 
spines, lateral arms narked with parallel transverse series of 
wails ; end view triangular, sides angularly concave, narrowed 
into the short, truncate 3-dentate arms, which are rough with 
warts in parallel lilies, on and within the sides two parallel rows 
of spines. 

SIZE. Length 76 fj, ; diatn. 69-76 u. (Re.); diam. 75-95 u 
(Wo.). 
Lundell Desm. Suec. (1871), p. 68. 

var. /3 oxnatum. Nordsledt Norges. Desm. (IS'ZS), #. 3Z,fig. 15. 
Arms more slender and elongated. 
SIZE. Length 81 /x; diam. (with arms) 132 ^ (N.). 
Wolle Desm. U.S. (1884), p. 138, t. 46, f. 1-6, 10. 
HAB. In pools. 

North Wales, Ireland ; Germany, Sweden, Norway, United 
States. 

Plate LXL, fig. I. a, living frond; I empty frond; c d, end 



views. 



Staurastrum anatinum. Clce. &- Wills Q-revillca (1880), ., . 92 
t. 139, /. 6. 

Large, granularly rough or spinous ; semi-cells in front view 
oval, with ends drawn out into diverging anus, apices trifid ; 
end view triangular, sides slightly concave, with angles produced 
into straight arms ; margins in both views ornate with large, 
emarginate bifid, or papillseform warts. 

SIZE. Length 30-40 p diam. 60-80 p (W.) ; length 50 ,; 
diam., including arms, 10U p; isthmus 20 u: length of arms 
25/*(0. & W.). 

Cooke in Journ. Quekett Micr. Club (1880). vi., t 15 f 
12, 13. Wolle Desm. U.S. (1884), p. 139, t. 51, f. ]/2. ' ' 
HAB. In mountain pools. 
North Wales ; United States. 

Plate LXI., fig 2. a, living froucl ; I, empty frond; o d, end 
views. 



DESliIDIE.. 177 

X. Segments in front view with the opposite lateral ex- 
tremities terminating in one or two elongate colourless 
processes mostly divided at the apex, and in end view 
either tapering into a simple process at each angle, and 
furnished with others between or above of a similar 
character, definite in number, or the angles furnished 
with two short processes, side by side, and unaccom- 
panied by others. 

t Segments at end view loith the additional processes, more than 
one for each angle, and placed on the margin, or upper surface, 
and diverging laterally. 

Staurastrum eustephanum. (Mr.) Ealfs. Desm. (1843), p. 215. 

Of nearly equal length and breadth, granular, margins more 
or less serrate, semi-cells elliptic, with angles produced, furcate ; 
end view triangular, furnished with nine processes, counting the 
three somewhat produced and bifurcate angles, the other six 
on the upper surface, attached, usually, between the centre and 
the margins, ends elevated above the surface, the processes 
extend to margins, or slightly over them ; in front view, these 
present themselves on the outer margin in two pairs ; the third 
pair is either under the cell, or stands towards the eye, and is 
invisible. 

SIZE. Diani. 50-75 p. (Wo.). 

Rabh. Alg. Eur. iii. (186S), p. 220. Mask. New Zeal. 
Desm. (1832), p. 24=4, f. 11. Wolle Desm. U.S. (1884), p. 
147, t. 48, f. 9-11. 

Stanrastrum pseudofurcigentm, Cooke in Journ. Quekett Micr. 
Club (1880), vi., p. 210, t. 14, f. 1-8. 

Desmidium eustephanum, Ehr. Verbr. (1848), p. 124, t. iv., 
f. 23? 

Stephanoxaiithium custephunam, Kutz. Spec. (1849), p. 184. 

HAD. In pools. 

North Wales ; Germany, New Zealand, United States. 

Plate LXII., Jiy. 2. a, living froud ; l> empty froucl j c d e, end 
views. 

tt Segments with the additional processes, one for each angle, 
and placed on the upper surface immediately above those terminat- 
ing the angles. 

Staurastxum vexticillatum. An-lier in Micr. Journ. (1869), p. 196. 

The largest of the rayed or armed forms yet found in Europe. 
Ten radiating arms, which arc beautifully toothed or serrated, 
and notched at the end, extend in the end view like a wheel. 
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SIZE. Diam., including arms, 127 ^ (A.). 

HAB. In pools. 

Ireland. 

Plate IiXI.^jiy 3. a b, end views. 



This species baa never been fnlly and properly described, in common 
with many others of Mr. Archer's species. 



Stauxastxum furcigerum. Hrel. in Meneg. Syn. Desm. (1840), 

p. 226. 

Segments granular, separated by a deep constriction, ter- 
minating on each side in two stout bifid processes, end view 
with throe or four angles each terminating in a process, sides 
concave at the centre. 

SIZE. Length 72 p.-, cliam. 72 p (D.) ; length 77-83^; 
dium. 90 j (K.) ; diam. 50-62 p. (Wo.). 

Erebissou Liste Desm. (1856), p. 136. Archer in Frit. Inf. 
(1861), p. 743, t. 3, f. 32-33. 'deve Sver. Desm. (1864), p. 
490. Lundell Desm. Suec. (1871), p. 70. Wolle Desm. U.S. 
(1881), p. 146, t. 48, f. 12-14, t. 52, f. 23, 24. Nordstedt 
Norges Desm. (1873), p. 36. Petit Liste Desm. Paris (1877), 
81. Wittroek Scan. Desm. (1869), p. 18. Wittr. Sottv. Alg., 
p. 50. Wood F. Water Alga* U.S. (1872), p. 154. Rabh. 
Alg. Ear. (1868), p. 219, in part. Wille Norges Desm. 
(1880), p. 47. Kirch. Alg. Schles. (1878), p. 167. Lemaire 
Desm. Vosg. (1883), p. 24. Jacobsen Desm. Denm. (1874), 
p. 209. 

Didynwcladon fwtigerum, Ralfs Desm. (1848), p. 144, t. 33, 
f. 12. Delponte Desm. (1878), p. 78, t. 14, f. 24-27. Schaar- 
schm. Magy. Desm. (1883), p. 274. 

Astero&antlrium furcigemm, Kntz. Sp. Alg. (1849), p. 183. 
Xantlddiwn coronatum, Ehr. Mikr. Leb. in Amer., p. 138, t. 
4, f. 26. 

Asteroxanthhtiii coronatwn, Kntz. Sp. Alg. (1849), p. 183. 
Phyca&Lnnn farcujennn, Kntz. Phy. Germ. (1845), p. 138. 

HA.B. In pools. 

Cheshire, Lancashiro, Westmoreland, Sussex, Hants, 
Wales, Corn wul 1 ; France, Germany, Sweden, Norway, Den- 
mark, Italy, Hungary, United States. 

Plate i_TJJ., Jiy. 1. a, living frond; I c, empty fronds; d ef, end 
views. 

Stauxastram sexangulaxe. Suhi. in Hedw. (1S63), IT., p. 501, t. 
rx. A , Jig. 1. 

Middle size or larger, constricted with a broad acute-angled 
sinus, semi-cells more or less depressedly globose, dorsal margin 
truncate, ventral convex, lateral processes in pairs (rarely 
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thiee), divergent, deeply cut, broadly protracted, processes elon- 
gated, colourless, margin delicately 3-4 toothed, apice 3-4-fid, 
end view 4 to 7 sided, angles a, little protracted, elongated into 
two (rarely three) rays, margin denticulate, ends 3-4-fid, deeply 
incised, inner angles retuse, ornamented with a row of granules 
within the margin. 

SIZE. Length 44-60 p, with rays 100 /j. ; cliam. 28-43, with 
rays 90-116 p longest rays 32 ^ (L.), 100 x 45-54 /* (0.) 

Archer Micr. Jonrn. xvii. (1S77), p. 192. Lnndell Desm. 
Suec. (1871), p. 71, t. 4, f. 9. Nordstedt Norges Desm. 
(1873), p. 66. Wille Norges Desm. (1880), p. 47. Nordst. 
de Algis (1880), p. 11. 

Didymocladon sexangularis, Bulnheim in Hedwigia (1863) 
II., p. 51, t. ix. A, f. 1. 

Stauraslrwn jurcigerum, Rabh. Alg. Eur. (1868), p. 219, in 
part. 

HAS. In mountain pools. 

Germany, Sweden, Norway, Java. 

Plate LXIL, Jig. 3. a a, living fronds ; b, empty froud ; o cl, end 
views. Plate LXIV.,jiy. -1. a 5, eucl views. 

Staurastxum airtiscon (Ekr.). LiuidM Desm. Suec: (1S71), p. 40. 

Segments narrowed at the base, separated by a deep constric- 
tion, spines numerous, restricted to the outer margin, stout, 
terminated by three or four diverging points, end view nine- 
sided, angles extending in straight radiating processes, with six 
similar shorter processes in the middle, membrane delicately 
punctate. 

SIZE. Length, with processes, 130 p. ; cliam., with pro- 
cesses, 130 /j. ; processes 40-4-4 ^ (L.) ; diaui. 100-120 p. 
(Wo.). 

Archer Micr. Jonrn. xvii. (1877), p. 192, Lnndell Desm. 
Suec. (1871), p. 70, t. 4, f. 6. Nonlsteclt Norges Desm (1S73), 
p. 36. Wille Norges Desm. (1880 J, p. 46. Wolle Desm. U.S. 
(1884), p. 148, t. 47, f. 9, 10. 

Xanthiclitim (?) artiscon, Archer in Prit. Inf. (1861), p. 736. 
Wood F. Water Algaj U.S. (1872), p. 156. Rabh. Alg. Eur. 
(1868], p. 2-U. 

Asteroxanthiitm artiscoii, Kntz. Spec, (1849), p. 184. 

HAJI. In pools. 

Ireland; Germany, Sweden, Norway, United States. 

Plate LXIII., fiy. 1. a, living fvoml ; h <-, empty fronds; d e, eml 
views, 
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ftt Segment* with tico processes from each angle, placed side 

l>\j side. 

Staurastrum laeve. Ralfs Desm. (!S4S),.p. 131, /. '23, f. 10. 

Frond smooth ; segments with short processes at the apex, 
and directed outwards ; eiid view with three or four bipartite 
angles. 

SIZE. Length 22 ;/ ; diam. 13^ (K.). 

Wittr. Sottv. A]*. (1872), p. 54. Archer in Pi-it. Inf. 
(1861), p. 744. Cleve Srer. Desm. (1864), p. 490. Lundell 
Dcsm. Sacc. (1871), p. 63. Nordstedt Norges Desm. (1873), 
p. 28. Brebissou Liste Desm. (1856), p. 187. Rabh. Alg. 
Enr. (1868), p. 206, Jacobsen Desm. Denm. (1874), p. 208. 
Nordst. Desm. Bras. (1869), p. 226. Kirchn. Alg. Schles. 
(1878), p. 167. 

HAB. In pools. 

Wales, Lake District ; France, Germany, Sweden, Norway, 
Denmark, Brazil, United States. 

Plate LXIIL, fiff. 2. a, living frond. 

var. Clevei. Wittroch Scan. Desm. (1369), jj. 18, Jiff. 9. 

Segments 6-rayed, rays long, spreading, furcate. 
SIZE. Length with rays 53 //. ; diam. 50 /.i (W.). 
Archer in Micr. Jonrn. (1871), pp. 92. Lundell Desm. 
Suec. (1871), p. 62. Noi-dstedt Norges Desm. (1873), p. 28. 
HAB. In pools. 
Sweden, Norway. 
Plate LXIII., Jig. 3. a, living frond. 

XI. Segments in front view 'with each opposite lateral ex- 
tremity terminating 1 in a colourless proces*, either short, 
rounded and dentate, or elongate and entire at the end, 
end view circular, margined with from 5 to 7 processes, 
or compressed, and with but two processes. 

f End view circular. 

Stauiastrum sexcostatum. Brel. in Wiener/. Sun. Desm. (1S40), p. 

22S. 

Segments in front view with .1 toothed angle at each side; 
end view circular with five or six broad, short, toothed lobes. 

SIZE. Length 36-46 /JL ; diam. 26-41 ^ (K.). 

Rail's Desm. (1848), p. 123, t. 23, f. 5. Archer in Prit. 
Inf. (1861), p. 744. Nordstedt Desm. Arct, (1875\ p. 36. 
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Cleve Sver. Desm. (1864), p. 491. Lund ell Desm. Suec. 
(1871), p. 74. Nordstedt Norges Desm. (1873), p. 37. Petit 
Liste Desm. Paris (1877), p. 31. Brebisson Liste Desm. 
(1856), p. 138. Rabh. -Alfif. Eur. (1868), p. 216. Wille 
Norges Desm. (1880), p. 47. Kirchn. Alg. Sollies. (1878), p. 
165. 

Goniocystis (Ptntasterias) Jenneri > Hass. Fr. Alg. (1845), p. 
356. 

Stephanoxanthiwn sexcostatum, Kutz. Spec. (1849), p. 184. 

Staiirastrum Jenneri, Ealfs Ann. Nat. Hist. (1845), xv., p. 
158, t. 11, f. 8. 

HAB. In ponds. 

Sussex, Gloucestershire, Wales, Cornwall ; France, Ger- 
many, Sweden, Norway, Spitsbergen. 

"Plate LS.IV.,jlg. 1. a c, living fronds ; I d, empty fronds ; <?/, end 
views. 

Stauzastxum mairgaxitaceum. Meneg. Syn. Desm. (1840), p. 227. 

Segments rough; tapering at the constriction, and having 
short, lateral processes ; end view with five or more short, 
narrow, obtuse rays. 

SIZE. Diarn. 33-44 p (K.) ; diam. 30-35 /* (Wo.). 

Ealfs Ann. Nat. Hist. (1845), xv., p. 157, t. 11, f. 7. Ralfs 
Desm. (184S), p. 134, t. 21, f. 9. Archer in Prit. Inf. (1861), 
p. 744, t. 3, f. 34, 35. Nordstedt Desm. Arct. (1875), p. 33. 
Wille Norges Desm. (1880), p. 41. Cleve Sver. Desm. 
(1864), p. 491. Noi-dst. Desm. Bras. (1869), p. 226. Nordstedt 
Norges Desm. (1873), p. 28. Notaris Desm. Ital. (1867), p. 
53, t. 5, f. 48. Wood F. Water Alg U.S. (1872), p. 150. 
Kirch. Alg. Schles. (1878), p. 166. Brebisson Liste Desm. 
(1856J, p. 140. Rabli. Alg. Eur. (1868), p. 206. Jacobsen 
Desm. Denm. (1874), p. 206. Lemaire Desm. Vos^. (1883), 
p. 23. Wollo. Desm. U.S. (1884), p. 125, t. 41, f. 31-35. 

Pentaslerias margaritacea, Ehr. Inf. (1838), p. 144, t. 10, f. 
15. 

Phycastrum margaritaceum, Kutz. Phy. Germ. (1845), p. 
138. 

Goniocystis (Pentastenas) margaritacea, Hass. Fr. Alg. (1845), 
p. 356. 

Phycastrum rotiindatum, Kutz. Spec. (1849), p. 182. 

HAD. In ponds. 

Sussex, Cornwall, Somersetshire, Westmoreland, Wales? 
Scotland ; France, Germany, Sweden, Norway, Denmark, Spitz- 
bergen, Italy, Brazil, United States, Java. 

Plait- LXIV., Jlij. 2. (7, living froml ; I, empty froml ; f/ k i, end 
views ; c, living frond of variety ; d, empty froudj e f, end views. 
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Stauxastirum axachne. Ralfs Ann. Nat. Hist. (1S45), xv.,^. 157, t. 

11, f. 6. 

Segments rough with minute granules suborbicular, with 
elongated, slender incurved processes ; end view with five linear 
rays. 

SIZE. Diam. 40 //, ; arms 14 p (K.) ; cliam. 40-50 ^ (Wo.). 

Ralfs Dosm. (1848), p. ISO, t. '23, f. 6. Archer in Prit. Inf. 
(18G1), p. 744. Kii-cli. Alg. Schles. (1878), p. 168. Lnndell 
Desm. Suec. (1871), p. 09. Nbrdstedt Norges Desin. (1873), 
p. 35. WoodF. Water Alga? U.S. (1872), p. 152. JBrebisson 
Liste Desm. (1856), p. 139. RnWi. Alg. Ear. (1868), p. 210. 
Jacobseu Dcsin. Denm. (1874), p. 208, in part. Wolle Desm. 
U.S. (1884), p. 129, t, 42, f. 38-42. 

Goniocyxtifi (Pi'iitdtferias) arucliiiis, Hass. Fr. Alg. (1845), p. 
355. 

Phycastrum a rachne, Kutz. Spec. Alg. (1849), p. 181. 

Phycastrwn radiutum, Kutz? Spec. Alg. (1849) 3 p. 181. 

HAB. In ponds. 

Wales, Scotland ; Franco, Germany, Sweden, Norway, Den- 
mark, United States. 

Plate LXIJf., fir/. 4. a a, living frouda ; 1i f>, empty fronds ; c d, ond 
views. 

f j End view compressed. 

Stauxastrum tetracerTim. jRalfs Ann. Nat. JTixf. (1845), xv., p. 
2 50, t. 10. 

Frond rough ; front view with four slender diverging pro- 
cesses, which arc entire at the apex ; end view compressed, 
with a process at each extremity. 

SIZE. Length 1-1 /.t ; diam. 14 n (D.) ; diam., with arms, 
22-47 ju.. Zygosporc IG/j,; with spines '60 p. (K.). 

Ralfs Desm. (18^8), p. 137, t. 23, f. 7. Archer in Prit. Inf. 
(1861), p. 744. Wille Norses Desm., p. 4G. Delponte Desm. 
(1878), t. xi., f. 25-28. Clove Sver. Desm. (1864), p. 491. 
Lundell Desm. Bucc. (1871), p. 68. Nordsteclt Norges Desm. 
(1873), p. 35. Kircli. Alg. Schles. (1878), p. 168. Petit 
Listc Dc'Stn. Paris (1877), p. 31. JJrcbisson Liste Desm. 
(1856), p. 139. Schaai-schm. Magy. Desm. (1883), p. 274. 
Witt rock Sean. De-sin. (LSGiJ), p. J8. Lcmairc Desm. Vosg. 
(1883), p. 24. Nordst. Djsm. Dras. (1S09;, p. 228. 

Staurastmm paradoxnm b. tetractU'mn, Rabli. Alg. Ear. 
(1868), p. 210. 

JMicrastericts tctraccra, Kutz. Syn. Diat. (1833), p. 602, f. 83, 
84. 

jlfici'itslerias tr/ceru, Kutz. Syn. Diat. (1883), p. 602, f. 85. 
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Staurastrum arachne var. teti'acera, Jacobsen Desm. Denru. 
(1874), p. 208. 

Stanrastrum prtmdoxum, Ehr. Inf. (1838), p. 143, t. 10, f. 14. 

Goniocystis (StaiirastrumT) tetracerum, Hass. Fr. Alg. (1845), 
p. 354, t, 85, f. 4. 

Phycastruiii paradoxum, Kutz. Sp. Alg. (1849), p, 180. 

HAB. In ponds. 

Sussex, Westmoreland, Gloucestershire, Cornwall, Wales, 
Scotland ; Prance, Germany, Sweden, Norway, Denmark, Italy, 
Hungary, Brazil. 

Plate LXIII.,fig. 5. a a, living fronds ; I I, empty fronds ; c d, end 
views. 

Doubtful species. 

Staurastxum enorme. Ralfs Desm. (1848), y. 140, t. 33,/. 11. 

Frond irregular or quadrate, spinous ; end view three or four 
lobed ; lobes broad, more or less emarginate or bifid, and ter- 
minated by spines which are either simple or branched. 

SIZE. Diarn. 25-40 /*. 

Wolle Desm. U.S. (1884), p. 151, t. 41, f. 19-25. 

HAB. In ponds. 

North Wales; United States. 

Some of the forms belong to Polijedrium enorme (see Fresh 
Water Algaj, p. 32), perhaps others may belong here. 

Plate LXIY., Jiff. 3. a c e, living fronds ; I df, empty fronds ; gli i, 
end views. 



NOTE ON THE PLATES. 

All the figures are drawn uniformly by camera lucida to 400 
diameters, except in a few instances where otherwise indicated. 
The greater part of the figures have been drawn direct from the 
specimens themselves ; in a few cases, where specimens were not 
available, copies have been made of published figures, as indicated 
in the plate description at the end of each species. Copy of 
"scale " for measurement is given on the last plate. 
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The following species Lave come to our knowledge, as 
British, during the progress of the present work through the 
press : 

GEN. 1, bis. GENXCUI.AXIIA. De San/ (1858). 

Filament cylindrical ; joints elongate cylindrical, without a 
constriction or inflation, ends truncate ; enclochrome arranged 
in two or three spiral bands upon the cell wall, sometimes irre- 
gular. Joints previous to conjugation disunited, and bent 
during the process ; zygospore placed between the empty con- 
jugated joints. Pi-itch. Infux., p. 721. 

Geniculairia spixotsenia. De San/ Con jug. (1S5S), j;. 77, t. iv., /. 

Joints ten to twenty times as long as broad, very slightly 
enlarged towards their ends, on the outer surface rough with 
minute scattered granules. Zygospore orbicular, smooth, placed 
between the conjugating joints, which are bent into a knee 
shape, with which it remains for some time in connexion. 

SIZE. Length 200 to 400 /*; diani. 20 //,. 

Rabh. Alg. Eur. iii. (1868), p. 156. Pritch. Infus. (1861), 
p. 721, t. 3, f. 3. v J 

Gonatozygon spirotceiu'um, De Bary Hedwigia i., p. 106. 
HAE. In bogs. 
Cornwall ; Germany. 
Plate LXn.,f0. 6. a b, living cells ; c, zygospore. After De Bary. 

Docidium gianulatum. Bennett in Joitm. Roy. Hicr. Soc. (1887), 
p. 15, Jiff. 17. 

Frond minute, about five times as long as broad, slightly 
constricted in the middle, conspicuously covered with pearly 
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granules. Endochrorne dark green, with a light transvei'se 
band in the centre. Bennett Alg. Cormv. p. 15. 

SIZE. Length 50 /x,; cliam. 10 p, (B.). 

HAB. In bog pools. 

Cornwall. 

" About the size of D. minutum. Nearest to D. asperum, Ralfs, from 
which ifc differs iu its dimensions, in the central constriction, and in the 
ends not being dilated." Bennett. 

Plate LXV. } fig. 2. a, living frond ; b, empty frond. After Bennett. 

Closterium eboxacense. Turner. 

For description see page 37. 

Plate LXV., fig. 1. a, living frond; b, empty frond. After draw- 
ing by W. B. Turner. 

Fenium xufopellitum. Roy in Journ. Dull. Micr. Club, IV. 
(1880-5), p. 38. 

" It most resembles Peni-um cylindrus, but is very distinct 
indeed. This form is of a brownish-red colour, due to an 
external ronghish bark-like coating, which is occasionally shed 
from a portion of the superficies, the bare portion of the wall 
being then seen to be colourless. There does not seem to be any 
other species with this curious characteristic ; the reddish 
colour and ronghish granular superficies belonging to P. ci/Un- 
drus do not appear to be due to an outward coating capable of 
exfoliation." 

SIZE. Not stated. 

PlAB. In pools. 

Near Aberdeen ; Connemara. 

Spirotaenia acuta. Silse in Ralh. Alg. 2ur. III., 148. 

Frond fusiform, acuminate from the tumid middle, 5-8 times 
longer than broad, chlorophyll bands numerous, narrow, densely 
twisted. 

SIZE. Diam. G-7| p (K.). 

Archer in Journ. Dubl. Micr. Club iv. (1880-5), p. 42. 
Rabh. Alg. Exs., No. 1830. Kirch. Alg. Schles. (1878), p. 
137. 

HAB. In bogs. 

England, Ireland, Germany. 

Plate LXJ'L, fig. 5. Empty fronds. From preserved specimens ; 
endochrome too diffused to determine. Mr. Archer is of opinion that 
the bands are too indefinite for this goniis. 
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Miciastewas apiculata (^,-.). Meney. ,S>. Dem. (1840), 216. 
Frond orbicular, hispid all over with scattered spines SPO- 
ments5-lobed; basal and middle lobes once or twee incised 
tbeir external margnx toothed, ultimate subdivisions f imi ? bed 
with _two acute spines ; end lobe narrow, spinous on extev n 



main 



SIZE Length 180-280,*; diam. 200 /, (K.) ; diam 188 
(Kutz ) i d,am. 190 /. (Rab.) ; length 220 ; diam. IS , (if 

fi6*VdteV^ 

Kutz Spec A Ig. (1849), p. 170. Breb. Liste (1856), p 

risGi) C , 'V^f 1 ^, 3 ^^ 4S6 ' Archer p "* ch - ^.' 

Desm Sue ri87n \t g -T Eai ; (:S68) ' iU " P' 193 ' Lmd - 
1SS S' ( n }) -?\ I 3 ' Jacobseu Desm. Denm. (1875), p 
J-bo. Ivircliii. Alo- Scblps! /'i Q7S^ T-, ir>o r> -i S . .4-^ ' i 
Krai- HSfiJ^ n oo TI,>. /b i PI 163 ' Rnciborski Desm. 
iviak. (ibbi), p 22. Elfvmg Fiuska Desm. (1881) p 6 

Roy and Bisset Joum. Bofc. (1886), p. 193, t 209 f 18 
' 11 - (16)P 326 < * ^ f ' 13 ' Wolle BniL 



ToCluWis- ,ni < ' ' olle BniL 
Ion Cub (1886), p 59 Delponte Desm. Ital. (1873), p. 77, 
t. v i. 1-4. Raciborala Desm. Polon. (1885), p. 40, t. v f 1 
Eitas^um aycuhttu,^ Ehr. Abli. der Berl. Akad. ' ' 

167 > fc - xii ' f - 2 



Euastrum spiniiligernm, Breb. sec. Kutz 
p. ?45^'' m ^tow.; fl^cM^a^, Eeinscb. Alg. Fl. (1867), 

t. ^f"* fimbrfaia > v ' oraata > Bl11 "- Hedw. (1859),p. 21, 
HAB. Li pools. 



; J, empty frond. After W. 



Not stated. 
HAB. In ponds. 
Connemai-a. 
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Euastxum crenulatum. Bennett in Journ Hoy. Micr. Soc. (1887), 
p. 17, Jigs. 20-21. 

Frond very minute. Semi-cells broadest at the apex, with 
two teeth at each outer angle and one at the base ; sides con- 
cave ; apical edge with three concave crenations, of which the 
centre one is the largest, sinus broad. Each semi-cell with 
three prominent protuberances. Bennett Alg. Cornw. p. 17. 

SIZE. Length 25 //,; cliam. 11 /A; isthmus 7 /A (B.). 

HAB. In bog pools. 

Cornwall. 

Plate LXV., fiy. 3. a, living frond; b, empty frond ; c, euclview; 
all magnified 600 diameters. After Beimett. 



Euastxum oblongum, vai 1 . integrant. Bennett in Journ. Roy. 
Micr. Soc. (1887), p. 16, Jig. 18. 

Plate LXVI., fig. 1. a, living fraud; I, empty frond; X 400. 
After Bennett. 



Euastxum cxassum, var. coxmibiense. Bennett -in Journ. Roy. 
Micr. Soc. (1837), p. 16, Jig. 19. 

Plate LXV., fig. 4. a, living frond; I, empty frond; X 400. 
After Bennett. 



Cosmaxium Wxightiaiium. Archer in Journ. Dull. Jilio: Clitl iv. 
(lSSO-5),jj 19. 

Minute, smooth, semi-cells oLlongo-clliptic, ends somewhat 
retuso ; but this feature is so slight as to be very readily 
overlooked. Zygospore tetrahedral, the angles bluntly 
rounded. 

SIZE. Wot stated. 

HAB. 

Ireland; not uncommon. 

Cosmaxium platyisthmum. Archer in Journ. Dull. 3Iicr, Clitl iv. 
(1SSO-5), p. 27. 

Minute. In g-encral outline in front, or broad view, much 
resembling 1 , say, a section of a double railway rail, that is to 
say, the isthmus very broad, and comparatively long, thus 
the isthmus makes up a great proportion of the whole 
CosmariiDii ; the semi-cells are elliptic, much broader than 
high, the whole smooth ; end view elongate-compressed, 
extremities rounded. The lateral extremities of the senii- 
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cells somewhat taper ere becoming rounded off, and the 
upper margins are notably retuse at the middle. 

SIZE. Not given. 

HAB. 

Ireland. 

Cosmarium melanosporum. Archer in Journ. Dull. Micr. Club iv. 
(18SO-5), p. 34. 

This little smooth Cosmaritim, with its round, very darkly- 
tinted zygospore, has not been more minutely described. It 
is said to conjugate frequently, and always freely, so that 
when met with a large gathering may thus sometimes be 
made. 

SIZE. Not stated. 

HAB. 

Ireland. 

Cosmarium cymatopleuxum. Nordst. Desm. Spetx. (1872), p. 28. 
t. 6,f. 4. 

Large, one-third longer than broad, deeply constricted 
with a narrow linear sinus, broad outwards, semi-cells trape- 
zoicl, narrowed upwards from a snb-reniform base, sides 
nearly straight, slightly undulated, dorsal margin rounded- 
truncate, lower angles rounded ; end view oval, 'with trans- 
verse granulate folds about each pole ; side view ellipticalty- 
orbicular. Membrane thick, punctate. 

SIZE. Length 85-92 p. ; cliam. 64 /< (N.) ; length 82-86 a: 
diam. 60-70 /i (N.). 

Wille Nova Sembla (1879), p. 36. Nord. & Wittr. 
Desm. Ital. (1876), p. 30. Nord. Desm. Arct, (1875), p. 18. 
Archer Proc. Dubl. Micr. Club, Vol. iv., p. 1, pp. 28, 31. 

HAB. In pools. 

Deeside ; Spitzbergen, Nova Zembla, Italy. 

Plate LXtt., Jiff. 3. a, living frond ; 5, empty frond ; c, end view 
d, side view; x 400. After Nordstedt. 

Cosmaiium discretum. Bennett in Journ. Roy. Micr. Soc. (1887), 
p.l7,fi ff .'23. " 

Frond small. Semi-cells nearly semi-elliptical, or slightly 
reniform, rough with pearly granules. Isthmus very" con- 
spicuous, separating the two frustules widely fi-om each 
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other, quite colourless. Cell-membrane punctate, and with 
five distinct protuberances in each semi-cell. 

SIZE. Length 37f p ; diam. 17f /* (B.). 

HAB. In bog pools. 

Cornwall. 

Plate LXVI., jig. 2. a, living frond 5 I, empty frond ; X 400. After 
Bennett. 

Cosmarium sphaexicum . Bennett in Journ. Roy. Micr. Soo. (1887), 
p. 17, fig. 22. 

Frond moderately large. Semi-cells very nearly sphrerical, 
covered with very prominent projections, which give them a 
very deeply crenulated edge ; sinus rather deep. Endo- 
chrome veiy dark green. 

SIZE. Length 45 /JL ; diam. 45 ^ (B.). 

HAB. In bog pools. 

Cornwall. 

Plate LXV., fig. 5. a, living frond ; b, empty froud ; X 400. After 
Bennett. 

Xanthidium concinnum. Arc-Tier in Journ. Diibi. Micr. Clu 
(lS80-5),jo. 32. 

Very minute (about the size of Cosmarinm tinctwn), semi- 
cells elliptico-hexagonal, the apices bearing at each side, and at 
the upper very obtuse angles, a minute but very appreciable 
imicro, each front surface of each semi-cell showing a distinct 
median papilla ; end view compressed, showing at middle on 
each side the very distinct, now prominent papilla. 

SIZE. About 10-15 p diam. 

HAB. 

Ireland. 

Stauxastrum turgescens, de Not. Desm. Hal. (186?), p. 51, t, iv., 

fig. 43. 

Medium size, resembling S. muncatum. Segments in end 
view triangular, with very obtuse angles, broadly concave at the 
sides, in front view rounded- reniforui, wtth a narrow^ isthmus. 
Cell membrane covered with numerous prominent papillae. 

SIZE. Length 40 fj. ; diam. 30 p. (N.). 

Archer in Journ. Dnbl. Micr. Club, iv. (1880-5), p. 17. 

HAB. In ponds. 

Ireland, Italy. 

Plate LXT'I., fig. 4. a, living frond ; b, empty frond ; c, end view; 
X 4UO. 
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Staurastrum, Sp. Archer in Journ. Dubl. Micr. Cliib, IV. (1880-5), 

p.1. 

Resembling S. turgescens, cle Not., but less plump _ and 
rounded ; zygospore orbicular, beset with slender spines, 
slightly dilated at the base, and minutely bi- or trifld at the 
apex, and green in colour. 

SIZE. Not stated. 

HAB. 

Ireland. 

Staurastrum cornutum. Archer in Journ. Dubl. Micr. Club, iv. 
(1880-5), ja. 16. 

Minute, " resembling S. maamense, plus horns, these slender, 
sometimes furcate, and more or less dissimilar, the crenatures on 
the margins of the semi-cells smaller, and less pronounced ; '' 
beyond the above " Mr. Archer would defer a description." 

SIZE. Not stated. 

HAB. 

Oonnemara. 

Staurastxum mesoleium. Arclier in Journ. Dull. Jficr. Club, IV. 
(1880-5), p. 43. 

About medium-sized, triangular in end view, in front view 
the angles a little produced, slightly spinulose. Resembling St. 
oligacanthum, Nordstedt (but not of Brebissou), since proposed 
to be called St. mecUolccve, Nord. 

SIZE. Not stated. 

HAB. 

Gallery Bog, Connemara, (Scorston Moor, N.B. ?) 

Stauxastrum cornubien.se. Ben.net!, in Journ. Roy. Jlier Soc 
(18S7), p. 18, ji a . 24. 

Frond minute. Kach semi-cell elliptical, but with the lower 
edge flatter than the upper rounded edge, 2-3 dentate at the 
base, and with a bifurcate colourless process on the shoulder. 
In front of each frustule is a large ovate protuberance, much 
deeper green than the rest of the frond, ending in two bifurcate 
horns. Bennett Alg. Cornw. p. IS. 

SIZE. Length 35 /./. ; diam. 28 ^ ; protuberance 14 p long, 
including horns, 7-^ /-< broad (B.). 
HAB. In bog pools. 
Cornwall. 

Plate LXl r ., fig. 6. , living frond ; X 400 ; I, empty frond ; X 800- 
After Bennett. 
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ERRATA. 

p. 63, line 24 After " Windermere " insert " Ireland." 
p. 91 Cosmarinm pygmoeura, Archer, is affirmed to be a form of 
CoBtnarium Sehliephackianum, G-ruu. (p. 92), to which we do 
not wholly accede. 

3. 92 Cosmarinm Schliephackiannm, var. Spitzbergensis, Z\T., has been 
proposed as a distinct species, tmder tho name of Cos mar him 
aspherosperruuin, Nord. 

). 95, lino 18 After r ' Germany " insert " Sweden." 
.. 102, line 32 For " Italy " read " Brazil." 
. 115, line 4, After c ' Lake District " insert '' Counemara." 
. 118, line 20 After " Lake District " insert " Ireland." 
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